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RAGIN 
AVHTOROUS BAR SOLUTION 


In the treatment of bacterial OTITIS media et externa, over 200 reported cases attest that Furacin is a highly 





effective adjunct.* Many cases of chronic otitis responded which had proven refractory to other medicaments. Among 
the pathogens isolated were Escherichia coli, Proteus vulgaris. 
Pseudomonas species, staphylococci, streptococci and diphtheroids. Furacin 
Th 
Anhydrous Ear Solution contains Furacin® 0.2 per cent, brand of nitrofurazone NITROF ’ R 
TROFURANS 
N.N.R. in an anhydrous, hygroscopic, water-soluble liquid: polyethylene glycol. 


It is indicated for topical treatment of bacterial otitis media et externa. ~~ | | " 
Literature on request. EATON LABORATORIES, INC., NORWICH, W. Y. Oo 


A unique class of 
*Anderson, J. and Steele, C.: Use of Nitrofuran Therapy in External Otitis, Laryngoscope 58:1279, 1948 * tib t | 
Douglass, C.: The Use of Furacin in the Treatment of Aural Infections, Laryngoscope 58:1274, 1948 * Reardon, H.: antibacterials 


Unpublished results. 








‘An ideal antiseptic in 


.-. acute and chronic infections 
- . 991 
of the conjunctiva 






SULFACETIMIDE 
: cugger™ — SOLUTION 30% 


Eye Drops 





it is the only sulfonamide which can be pre- 
pared in concentration as high as 30 per cent. 
* it penetrates ocular tissues rapidly, appearing 
within the substance of the cornea in 
fifteen minutes.”’* 
* it has a broad antibacterial spectrum 
encompassing all common eye pathogens.** 
* it is safe; systemic absorption from topical 
application is nil, and allergic reactions 
are rare. 
* it produces no local irritation 
or tissue damage.** 


because < 





Dosage: One drop in affected eye,every 
two or three hours, reducing frequency as 
improvement occurs. 


Also available are Soptum SULFACETIMIDE 

OPHTHALMIC OINTMENT 10% and 

, Soptum Su.racetimipe Nasat SOLUTION 

aa 10%. The latter is effective for temporary 
; relief of symptoms of rhinitis and as an 

aid for prevention of its complications. 





Bibliography: (1) Mayer, L. L.: Arch Ophth. 
39 :232, 1948. (2) Robson, J M., and Tebrich, W.: 


; Nature, London 148:695, 1941. (3) Robson, J. M. 
Ey tae: and Tebrich, W.: Brit. M. J. 1.687, 1942. (4) 

Helmholz, H. F.: Proc. Staff. Meet., Mayo Clin. 
17:529, 1942. (S$) Alvaro, M. E.: Am. J. Ophth. 


" 28 :497, 1945. (6) Hirsch, J.: Compt. rend. Soc. Turg 
d. sc. phys. et. nat. (13), 1945-6. (7) Dickson, 
R. M.: Brit. J. Ophth. 26:529, 1942. (8) Kuhn, 
H. S.: Tr. Am. Acad. Ophth. (May-June) 1946. 
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CAUBREN 
COMPOUND 





Caubren Compound is remarkably effective against the common cold 


because it is a carefully designed cold combatant. It is more than a 
good antihistaminic. It is an antihistaminic PLUS .. . because in addition 


to Chlorothen Citrate (25 mg.), antihistaminic of low toxicity, it con- 
tains acetophenetidin (320 mg.) and caffeine (32 mg.), analgetic and 
antipyretic synergists. The caffeine also counteracts drowsiness occa- 
sionally encountered in some patients even with so mild an antihista- 


minic as Chlorothen Citrate. 
A most recent report (Industrial Medicine And Surgery, December 
1949)! on a controlled clinical trial of Caubren Compound states: 


“In 92 persons observed for an adequate period of time who were 
treated with a compound antihistaminic analgesic preparation,* the 
average duration of colds was 2.7 days as compared with an average 


duration of 5.3 in 74 treated with aspirin.” 
“Nineteen of the persons receiving the compound* had no evidences 
of the infection after 24 hours.” 

“The compound* may be administered with safety within the dosage 
levels prescribed because of the low incidence of toxic effects.” 


“This compound* is an effective agent in the therapy of the common 
cold, aborting the infection when administered early, abating the 


symptoms and shortening the duration when administered later.” 
*Caubren Compound: Available only on your prescription in bottles of 20 








and 100 tablets. 
1. Phillips, W. F. P., and Fishbein, W. 1.; Indust. Med. & Surg: 18:526 (Dec.) 1949 
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INDUSTRIAL MEDICINE anp SURGERY 


The Journal of Medicine in Industry 


With which are consolidated “ The Industrial Doctor” and “ International Journal of Medicine and Surgery” 













This magazine is published to promote sound thought concerning industrial medicine and the surgery 
of trauma. To that end it will contain articles, news items, reports, digests, and other presentations, 
together with editors’ comments. The editorial policy is to encourage frank discussion. On this basis 






contributions are invited. The editors will exercise care in checking on the accuracy of data printed 





but in all other respects articles and opinions of which expression is allowed are the opinions of their 
Pp Pp Pp I 





authors —the editors reserving in all cases the right to comment on the same in the current or any 






subsequent issues as they may be inclined. 
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[NoTe: The opinions expressed in the editorials of this Journal are not to be considered as neces- 
sarily representing the opinions of any associated organizations.] 
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New England Conference of 
Industrial Physicians and Surgeons 
Officers 
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Ropert T. Henry, M.D., 
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Collyer Insulated Wire Co., 
Pawtucket. 

Section of the New England Conference 

of Industrial Physicians’ and Surgeons. 
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L. A. tag M.D. 
Component Society of the American 
a of Industrial Physicians and 
Surgeons. 
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NEWS 


R. E. BRYCE ROBINSON, JR., has 

been appointed Superinten- 
dent of the Tennessee Coal, Iron 
and Railroad Company’s Depart- 
ment of Health, succeeding DR. 
LLOYD NOLAND, who died Novem- 
ber 27. DR. ROBINSON received his 
M.D. at Tulane University School 
of Medicine, New Orleans, in 
1936. He interned at the com- 
pany’s Employee’s Hospital in 
Fairfield, Alabama, and immedi- 
ately joined the hospital staff as 
chief of the anesthesiology de- 
partment. He saw active duty 
with the Medical Corps of the 
United States Army, and re- 
turned to the T.C.I.&R. Company 
in 1946. 








R. THEODORE R. VAN DELLEN, 

Health Editor of the Chicago 
Tribune, and Assistant Dean of 
Northwestern University Medical 
School, has been promoted to As- 
sociate Professor of Medicine. 
DR. VAN DELLEN has been Assis- 
tant Professor of Medicine at 
Northwestern since 1947, and 
Assistant Dean since last year 


D*: MOHAMED 0. SHOIB, of Cairo, 

Egypt, is the first student to 
receive the degree of Doctor of 
Public Health from the School of 
Public Health, Columbia Univer- 
sity. His studies were in the field 
of industrial medicine. He was 
sent to this country three years 
ago by the Egyptian government, 
and spent the first part of his 
stay at Harvard University 
School of Public Health where 
he received his Master of Public 
Health degree in 1948. While 
working on his doctor’s thesis at 
Columbia, he attended lectures 
and seminars, and visited a num- 
ber of industrial health activities. 
Included in his experience was 
a period of two months as a staif 
physician in the plant health de- 
partment of Merck and Com- 
pany, Rahway, New Jersey. Be- 
fore coming to the United States, 
DR. SHOIB had served for two 
years as Instructor in Hygiene 
and Preventive Medicine in the 
Faculty of Medicine in Cairo. 
Upon his return to Egypt he will 
have the responsibility of devel- 
oping a _ section on industrial 
health within the Ministry of 
Health. He plans to inaugurate a 
teaching program to train per- 
sonnel for service in the new in- 
dustrial health division. 
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—Consolidated Edison Co., 
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IrvING Gray, M.D,. Secretary 
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Rerve M. Brown, M.D., 
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Joun J. Wittmer, M.D., New York, 
Consolidated Edison Co. 
Component Society of the American 
Association of Industrial Physicians and 
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New Jersey Association of Industrial 
Physicians and Surgeons 
Officers 

C. S. McKInuey, M.D., President 
—Bakelite Corp., Bound Brook, N. J. 
E. W. Prosst, M.D., Vice-President 
—276 Willow Ave., Lyndhurst, N. J. 
G. A. Pau, M.D., Secretary 
—Hyatt Bearings Div. General Motors, 
Harrison, N. J. 
R. A. Younc, M.D., Treasurer 
—Linden Division, General Motors, 
Linden, N. J. 
Directors 
J. M. CaRuisie, M.D., 
Merck and Co., Inc., Rahway, N. J. 
A. Gtsson, M.D., 
Merck and Co., Inc., Rahway, N. J. 
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Josern L. ZEMENS, M.D.,, President 
1580 E. Grand Boulevard, 
Detroit 82, Michigan. 
O. J. Preston, M.D., Vice-President, 
300 North Chevrolet Ave., 
Flint, Michigan. 
T. IL. Bomeau, M.D., Secretary-Treasurer, 
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Board of Directors 
A. L. Brooks, M.D., Flint. 
J. D. Mmusr, M.D., Grand Rapids. 
E. A. Irvin, M.D., Detroit. 
Component Society of the American 
Association of Industrial Physicians and 
Surgeons. 
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HOSPITAL EXTRAS CAN SADDLE YOUR EMPLOYEES 


= 


THIS PLAN PAYS EXPENSES 





A very disarming phrase, “hospital 
extras.” To an employee, it may 
suggest ten-dollar trivialities. Yet 


it might represent enormous ex- 





penses -- equal, perhaps, to a ! 
year’s wages. Through complete, | 
absolute hospital care protection, ) 
the new John Marshall program 

can help your firm build healthier 

employee relations. No other plan 
pays all hospital expenses . . . all 


extras .. . without red tape... with- 


out strings ... anywhere in the 


world! 


WEEN \ iy 
. 


ani Wh 


—~ 


7 
FOR INFORMATION ABOUT THIS MULTI-MILLION DOLLAR pie PLAN 


Consult JENS M. DELLERT AND ASSOCIATES 


ONE NORTH LA SALLE STREET, CHICAGO 2, ILLINOIS 
SCIENTIFICALLY DESIGNED HEALTH CARE, PENSION AND INCENTIVE PLANS 
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Western Association of Industrial 
Physicians and Surgeons 
Officers 

President, Rooney R. Bearp, M.D., 
Medical Superintendent, Pan American 
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Medical Director, California & Hawaiian 
Sugar Refining Corp., Ltd. 
Treasurer, JoHN E. KimKpatTrick, M.D., 
San Francisco, California. 
Assistant Secretary, EpitH Peck, 
California & Hawaiian Sugar Ref. Corp. 
Directors 
Louis D. CHuengy, M.D.—1960° 
Angeles, fornia. 
Joun R. Erwin, M.D.—1950 
Medical Director, Boeing Airplane Co. 
Homer 8S. E_mquist, M.D., 
Los Angeles, California. 
CLarence L. Lioyrp, M.D., 
North American Aviation, Inc. 
Fenn E. Poors, M.D., 
Glendale, California. 
Epwarp E. Dart, M.D., 
Oakland, California. 
Chairman, Board of Directors 
Jerome W. SHILLING, M.D., 
Los Angeles, California. 


Component Society of the American 
Association of Industrial Physicians and 
Surgeons. 





Central States Society of Industrial 
Medicine and Surgery 
Officers 

President 


Tuomas C. Brownine, M.D., Chicago. 
President-Elect 
Emmett B. Lams, M.D., 
Vice-President 
H. Ginn GarpINer, M.D., Chicago. 
Secretary-Treasurer 
CHarLes Drugscx, M.D., 55 E. Washing- 
ton, Chicago 2, II 
Board of Governors 
1950—Metvin L. Hots, M.D., Danville, Ill. 
Bryce B. Reeve, M.D., Chicago. 
Wiuu1am G. Bessmer, M.D., 
Davenport, Ia. 
Oscar A. SANDER, M.D., 
Milwaukee, Wis. 
Joseru H. Tuomas, M.D., Chicago. 
1951—Ropert M. GranamM, M.D., 
Mdse. Mart, Chicago. 
James J. CALLAHAN, M.D., Chicago. 
DonaLp C. Conzett, M.D., 
Dubuque, Ia. 
Joun F. SuHronts, M.D., 
Minneapolis, Minn. 
Evston L. Bae_xnap, M.D., 
Milwaukee, Wis. 
1952—D. Oris Con.ey, M.D., Streator, Ill. 
Danie. E. Dorcuester, M.D., 
Sturgeon Bay, Wis. 
Feux Jansey, M.D., Chicago, Ill. 
Joun L. Rock, M.D., Oglesby, Ill. 
Ray S. Westiine, M.D., Chicago, Ill. 
Component Society of the American 
Association of Industrial Physicians and 
Surgeons. 


Indianapolis. 





Territorial Association of Plantation 
Physicians 


Officers 
President 


Samus. R. Wats, M.D., 
Lihue, Kauai, T.H. 
Vice-President 
Crarence L. Carter, M 
a. Hawaii, TH 
-Treasurer 
any ATLELD, M.D., 
Waialua, Oahu, T.H. 
Executive Secretary 
Dorts LaRsEN, 11383 Punchbowl, 
ange H. 
Component Society of the a | 
yy of Industrial Physicians and 
Surgeons. 
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COLONEL A. D. TUTTLE 


OLONEL A. D. TUTTLE, M.D., Med- 
ical Director of United Air 
Lines, is the recipient of the 
1949 John Jeffries award spon- 
sored by the Institute of Aero- 
nautical Sciences, marking the 
first time such recognition has 
been given an active medical 
worker in commercial aviation. 
The award honors the memory 
of Dr. John Jeffries, who made 
the first aerial voyage across the 
English Channel in 1785 with the 
French balloonist, Blanchard. It 
was presented to COLONEL TUTTLE 
at an IAS dinner in New York, 
January 28, along with a citation 
“for outstanding contributions to 
the advancement of aeronautics 


through medical research.” 
COLONEL TUTTLE, as United’s 
Medical Director since 1937, 


pioneered in organizing an airline 
medical department and applying 
military medical research to com- 
mercial aviation. Prior to that, 
he had a long and distinguished 
career in the U.S. Army Medical 
Corps. A graduate of the Uni- 
versity of Maryland and honor 
graduate of the Army Medical 
School, he was on General Per- 
shing’s staff in France during 
World War I. Later, in the Sur- 
geon General’s office at Washing- 
ton, he had charge of planning 
and training policies connected 
with reorganization of the Army 
Medical Department. He grad- 
uated as a flight surgeon from 
the Army School of Aviation 
Medicine at Randolph Field, 
Texas, in 1933, and was com- 
mandant of that school from 
1934 to 1937. His military deco- 
rations include the U.S. Distin- 
guished Service Medal, French 
Legion of Honor, and Belgian Or- 








Florida Association of Industrial 


and Railway Surgeons 
Officers 

President 
Freperick H. Bowen, M.D., 

2000 Park St., Jacksonville, Fla. 
Vice-President 

J. Manson, M.D., 

8037 N.E. 2nd Ave., Miami, Fla. 
Secretary-Treasurer 
Joun H. MitcHet., M.D 

241 W. Ashley, Jacksonville, Fila. 


Directors 


F. D. Gray, M.D., K. A. Morris, M.D., 
grtaade, la. Jacksonville, Fla. 
F. Voor, M.D., L. J. Nerro, M.D., 


itiani, Fla. West Palm Beach, Fia. 


Component Society of the American 
Association of Industrial Physicians and 
Surgeons. 





Association of Mine Physicians 
Officers 

Geo. W. Easiey, M.D., President 
Williamson, West Virginia. 

E. M. Howarp, M.D., Vice-President, 
Harlan, Kentucky. 

J. C. Lawson, M.D., Secretary-Treasurer, 
Williamson, West Virginia. 

W. R. Lunpy, Executive Secretary, 
Offices: Williamson, W. Va. 

Pineville, Ky. 


Committee on Organization 
R. O. Rocers, M.D., Chairman, 
Bluefield, W. Va. 
Ee HARSHBARGER, M.D., Norton, Va. 
art E. Ausmus, M.D., "Jellico, wa, 


P. E. BLACKBERRY, M.D., Louisville, Ky. 
Cart A. Grote, M.D., Huntsville, ‘Ala. 
C. N. Carraway, M.D., Birmingham, Ala. 
Component Society of the American 
Association of Industrial Physicians and 
Surgeons. 





Chicago Society of Industrial 
Medicine and Surgery 


Officers 
Burton C. Kisourne, M.D., Chicago, 
President 
T. R. Hincuton, M.D., Chicago, 
Vice-President. 


CHARLES Drugsck, M.D., Chicago, 
retary-Treasurer. 
Board of Governors 
Terms to Expire 19650. 
Kara. G. R 
Grorck W. Bonr, M.D., C 
Geratp J. Firzceratp, M.D., 


Terms to Expire 1951. 

Dwicnt I. GgarRHaRT, M.D., Chicago. 
JoHN R. MERRIMAN, M.D., Evanston. 
CarLo Scupsri, M.D., Chicago. 

Terms to Expire 1952. 

Feux Jansey, M.D., Chicago. 

BriLLe HENNAN, M.D., Chicago. 

J. V. Watxer, M.D., Chicago. 





Milwaukee Association of Industrial 


Physicians and Traumatic Surgeons 
Officers 
President 
S. H. Werzier, M.D., 
606 W. Wisconsin Ave., Milwaukee. 


Vice-President 
Evston L. Be_xnap, M.D., 
231 W. Wisconsin Ave., Milwaukee. 


Greorck H. HorrMann, M.D., 
7006 W. Greenfield Ave., Milwaukee. 


Board of Directors 


U. E. Gesnarp, M.D., 

1332 8. téth Street, Milwaukee. 
H. G. OAKLAND, M.D., 

1651 N. 12th Stret, Milwaukee. 
Epwarp Quick, M.D., 

411 E. Mason St., Milwaukee. 
Davw MEeuman, M.D., 

231 W. Wisconsin Ave., Milwaukee. 
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Common colds and their complications, re- 
sponsible for “40 to 50 per cent of all days 
lost from work,” need no longer be so great 
an industrial health problem. 

RESISTAB—the new antihistaminic—taken at 
the first signs of a cold quickly aborts the 
symptoms, recent controlled clinical studies 
have demonstrated.? Even when a cold has 
developed RESISTAB will ameliorate the 
symptoms.” 

RESISTAB, when taken as directed, is remark- 
ably free from toxic side effects. In clinical 
tests there was no evidence of epigastric dis- 
tress, dizziness, sleepiness, urinary discomfort 
or incoordination.? 

Keep your workers on the job by giving 
RESISTAB at the first signs of cold. 




















RESISTAB 





CAN DO IT! 


Dosage and Method of Use: At the first 
sign of a cold—running nose, dry scratchy 
throat or sneezing, administer immediately one 
RESISTAB. Follow with one tablet immediately 
before each meal and one at bedtime for a total 
of four tablets daily. Continue this therapy 
up to three or four days. 

Patients should be advised not to exceed 
recommended dosage. If any drowsiness follows 
the use of this product patients should be ad- 
vised not to drive, or to operate machinery. 





Each RESISTAB contains 25 mg. thonzylamine. 





At pharmacies in folders of 12 and bottles of 
36 tablets. 


References: 1. Cost of the Common Cold: Met. Life Ins. Co. Stat. Bull. 28:6, Nov. 1947. 2. The Prophylaxis and 
Treatment of the Common Cold with Neohetramine (thonzylamine hydrochloride). Ind. Med. 18:508 (Dec.) 1949. 





Send for the new Industrial Package. It 
contains a roll of 500 RESISTABS indi- 
vidually sealed for easy clinical dispens- 
ing. This package is available ONLY on >> 
direct order through our Professional 
Department. It is not available through 
trade channels. The cost is only $4.25 
for a package containing 500 RESISTABS. 











RESISTAB is a trade mark of Bristol-Myers Company 
BRISTOL-MYERS COMPANY ° 19 W. 50 St. * New York 20, N. Y. 




















* AMERICAN ASSOCIATION OF RAILWAY SURGEONS * 





Officers 


President: 


DARWIN Kirpy, M.D., Champaign, Illinois 


Vice-Presidents: 


JoHN H. ALEXANDER, M.D., Pittsburgh, Pa. 
Witt1amM G. Bessmer, M.D., Davenport, Iowa 
JoserH H. Francis, M.D., Memphis, Tenn. 


Treasurer: 


THeopore L. HANSEN, M.D., 1389 West Van 
Buren, Chicago 5, Wabash 2-3200, Ext. 220 


Secretary: 


Cuester C. Guy, M.D., 5800 Stony Island Ave., 


Chicago 37, Midway 3-9200 





Executive Board 


ArtTHuUR R. Metz, M.D., Chairman, Chicago. 
MILTON B. CLAYTON, M.D., Washington, D.C. 
Ropert M. GRAHAM, M.D., Chicago. 
ALEXANDER M. W. Hursn, M.D., Philadelphia. 
RaYMOND B. Kepner, M.D., Chicago. 


Wir.1am W. Leake, M.D., Chicago. 





62nd Annual Meeting, April 4-6, 1950, at the Drake Hotel, Chicago 











American Association of 
Industrial Dentists 
Officers 


President: 
Epwarp R. Aston, D.D.S., 
Pennsylvania Department of Health, 
Harrisburg, Pennsylvania. 
President-Elect: 
Leonarp S. Morvay, D.D.S., 
30 Central Avenue, 
Newark, New Jersey. 


Secretary: 
F. J. Watters, D.D.S., 
Room 4068, 


Federal Security Building—-South, 
Washington 25, D.C. 


Treasurer: 
E. G. Smirn, D.D.S. 
Directors 
1950 


LyMAN D. Heacock, D.D.S., 
U.S. Veterans Hospital, 
Nashville, Tennessee. 

Eart H. Tuomas, D.D.S., 
55 E. Washington Street, 
Chicago, Illinois. 

1951 

Cc. Russe.t Fricke, D.D.S., 
Philadelphia Company, 
Pittsburgh, Pennsylvania. 

J. H. Frepericx, D.D.S., 
E. I. du Pont Company, 
Wilmington, Delaware. 

1952 

Vv. J. Forney, D.D.S., M.P.H., 
4604 S. Chelsea Lane, 
Bethesda, Maryland. 





Aero Medical Association of the United 
States; Secretary: Dr. D. S. Bracu- 
MAN, 1016 Dime Bldg., Detroit 24, Mich. 


American Academy of Occupational 
Medicine: Secretary, James J. CarR- 
LISLE, M.D., 550 Hillcrest, Westfield, 
N. J. 


American Association for the Advance- 
ment of Science, 1515 Massachusetts 
Ave., N.W., Washington 5, D.C. 


American Association of Industrial 
Nurses, 654 Madison Ave., New York 
21, N. Y. Guiapys L. DuNpore, R.N., 
Executive Secretary. 

April 23-29, 1950, Chicago. 


American Association of Railway Sur- 
geons, 5800 Stony Island Ave., Chicago 
37, Illinois. CHester C. Guy, M.D., 
Secretary. 


American Chemical Society, 1155 Six- 
teenth St., N.W., Washington 6, D.C. 
A. H. Emery, Secretary. 
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der of Leopold. He is a member 
of the American College of Sur- 
geons, American Medical Asso- 
ciation, Institute of the Aero- 
nautical Sciences, AMERICAN ASSO- 
CIATION OF INDUSTRIAL PHYSICIANS 
AND SURGEONS, and Association of 
Military Surgeons. He was co- 
founder and first president of 
the Airlines Medical Directors 
Association, is a Fellow in Avia- 
tion Medicine of the Aero Med- 
ical Association and is president- 
elect of the latter organization. 


R. T. LYLE HAZLETT’S book, “In- 

troduction to Industrial Med- 
icine,” has been adopted by the 
School of Education of the Uni- 
versity of Buffalo (New York) 
for use in its Professional Pro- 
gram in Health, Physical Educa- 
tion and Recreation. 


ORRIS FISHBEIN, M.D., long- 

time Editor of the Journal 
of the American Medical Asso- 
ciation, became on December 1, 
1949, Consultant Medical Editor 
for Doubleday & Company, and 
its affiliate The Blakiston Com- 
pany in Philadelphia. 


ROFESSOR THEODORE F. HATCH, 

of the Graduate School of Pub- 
lic Health, University of Pitts- 
burgh, and Laboratory Director 
of Industrial Hygiene Foundation 
at Mellon Institute, departed 
February 22 for Sydney, Austra- 
lia, for an international confer- 
ence on silicosis. He goes as an 
official representative of the U.S. 
government and will present a 
paper on “Analytical Require- 
ments for Appraisal of Dust Ex- 
posures.” DR. LEONARD GREEN- 
BURG, Executive Director, Divi- 
sion of Industrial Hygiene and 
Safety Standards, Department of 
Labor, New York, is also official 
delegate from the United States. 





American College of Physicians, 4200 
Pine St., Philadelphia 4, Pa. E. R. 
LOVELAND, Secretary. 


American College of Surgeons, 40 East 
Erie St., Chicago 11, Il. 


American Conference of Governmental 
Industrial Hygienists, U. S. Public 
Health Service, Washington, D. C. 
J. J. BLoomFige.p, Secy-Treas. 

Apri! 23-29, 1950, Chicago. 

American Industrial Hygiene Association, 
4400 Fifth Ave., Pittsburgh 13, Pa. 
Henry F. Smytu, Jr., Executive Secy. 
April 23-29, 1950, Chicago. 

American Medical Association, Council 
on Industrial Health, 535 North Dear- 
born St., Chicago 10, Il. Cart. M. 
PETERSON, M.D., Secretary. 


American Public Health Association, 
1790 Broadway, New York 19, N. Y. 
REGINALD M. ATWATER, M.D., Execu- 
tive Secretary. 


Association for the Surgery of Trauma. 


Canadian Public Health Association, 
Vancouver, B. C., Canada. 


Council on Industrial Health, American 
Medical Association; Secretary: CaRL 
M. Pererson, M.D., 535 N. Dearborn 
St., Chicago 10. 


Industrial Hygiene Foundation of Amer- 
ica, 4400 Fifth Ave., Pittsburgh 13, 
Pa. JouHN F. McMaHoN, Managing 
Director. 


International Association of Industrial 
Accident Boards & Commissions, MarR- 
SHALL Dawson, U.S. Dept. of Labor, 
Washington, D.C., Secretary-Treasurer. 

Lead Industries Association, 420 Lexing- 
ton Ave., New York 17, N.Y. Ropeat 
L. Zrecretp, Secretary-Treasurer. 


National Council on Rehabilitation; Sec- 
retary-Treasurer: Mr. HOLLAND Hup- 
SON, 1790 Broadway, New York 19. 


National Metal Congress, Philadelphia. 


National Rehabilitation Association, 411- 
7th Ave., Nashville 4, Tenn. Louis 
R. ScHUBERT. 


National Safety Council, 20 North 
Wacker Drive, Chicago 6, Ill. Nep H. 
DEARBORN, President; CARMEN FIs#, 
Secretary. 


National Tuberculosis Association, 1790 
Broadway, New York 19, N. Y. 
H. Sruart Wiis, Secretary. 


Saranac Laboratory of Edward L. Tru- 
deau Foundation, 7 Church Street, 
Saranac Lake, N. Y. ARTHUR J. Vor- 
WALD, M.D., Director. 























minor ailments can mean major production losses 


BUFFERIN 


works fast to keep your workers working 





Headache, dysmenorrhea, minor injuries, muscular pains— 
these are some of the illnesses which send workers home early 
or keep them out of work for a day or two—keep machines idle 
and desks closed. Minor ailments, yes, but they add up to 
major losses of production. 


Help cut this loss to a minimum by dispensing BUFFERIN, 
the antacid analgesic which gives faster pain relief. It acts 
twice as fast as aspirin because of its swifter absorption. Ten 
minutes after BUFFERIN is ingested, the blood salicylate 
levels are as high as those attained after 20 minutes by 
aspirin. BUFFERIN’s 10 minute levels are doubled in 
twenty minutes. That is why BUFFERIN’s action is prompt, 
why it keeps workers working. 


BUFFERIN has another advantage—it is tolerated better than 
aspirin. Even those who have known gastric distress after taking 
aspirin can, in most instances, ingest BUFFERIN without 

any evidence of intolerance. This is because BUFFERIN 
contains, in addition to 5 grains of acetylsalicylic acid, the 
effective antacids magnesium carbonate and aluminum glycinate. 





Your employees will appreciate BUFFERIN’s speedier pain- 
relieving action. 

INDICATIONS: — For the quick relief of simple headaches, 
neuralgias, dysmenorrheas, muscular aches and pains, the 
discomfort of colds, and minor injuries. Particularly useful 
when gastric hyperacidity contributes to the symptom picture. 
Helpful for arthritic pains, too. 








So that YOU may test the value of BUFFERIN, we have designed a special 
package for industrial use only. It contains 250 individual packets, each of which 
contains 2 BUFFERIN tablets. This package is available ONLY on direct order 
through our Professional Department. It is not available through trade channels. The 
special low cost is only $3.25 for a package of 500 BUFFERIN tablets. Order your 


package today. 


Also available at pharmacies in vials of 12 and 36 tablets and 
in bottles of 100. 





BUFFERIN is a trade-mark of the BRISTOL-MYERS Company 


@ product of BRISTOL-MYERS COMPANY « 19 WEST 50 ST., NEW YORK 20, N. Y. 
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like the finest in any field—continual 
research and improvement are necessary. 
That is why Red Cross Adhesive Tape 

is now made with an exclusive 


new adhesive formula. | ge . 





x 









sticks better 
more flexible 
stays fresh longer 
AAT tclmel °) o\-tel geile 


greater freedom from 
skin irritation 
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Doctor... 































Here are two great spot tests 
| that simplify urinalysis .. . 


 GALATEST 


The simplest, fastest urine sugar test 
known. 


ACETONE TEST 


(DENCO) 


For the rapid detection of Acetone in 
urine or in blood plasma. 





Wilt asescsc ii aS sali: 


COLOR REACTION IMMEDIATELY 






A LITTLE POWDER... 
A LITTLE URINE 





Galatest and Acetone Test (Denco) .... Spot Tests 
that require no special laboratory equipment, liquid 
reagents, or external sources of heat. 


One or two drops of the specimen to be tested are 
dropped upon a little of the powder and a color re- 
action occurs immediately if acetone or reducing 
sugar is present. False positive reactions do not occur. 
Because of the simple technique required, error re- 
sulting from faulty procedure is eliminated. 


Both tests are ideally suited for office use, laboratory, 
bedside, and “‘mass-testing.” Millions of individual 








| er ed ee ak, tests for urine sugar were carried out in Armed Forces 
| oS ical ly ° ° . . 7 
| CS a a ae ae induction and separation centers, and in Diabetes 





Detection Drives. 





| ' pages asst oe The speed, accuracy and economy of Galatest and 
| li i. . . : iabetes . 

Joslin, Bs ttiius—8 Ed. Phils, Lea & Fe Acetone Test (Denco) have been well established. 
| biger, 1946—P. 241, 247. . . . . . 
] Duncan, G. G., Carey, L. S. & Hudson, M. T.: Diabetics are easily taught the simple technique. 
] Metical Cini BSeumlen “co. Acetone Test (Denco) may also be used for the 


oP. detection of blood plasma acetone. 





Phila., 1949—P. 1538. 

Lowsley, O. S. & Kirwin, T. J.: Clinical Urol- 
ogy—Vol. 1, 2 Ed., Balt., Williams 
& Wilkins, 1944—P. 31. 

Duncan, G. G.: Diseases of Metabolism—2 Ed., 
Phila., W. B. Saunders Co., 1947— 


Write for descriptive literature. 


P. 735, 736, 737. 
cuidout, Bre e780 re milieay . THE DENVER CHEMICAL MANUFACTURING CO., Inc. 
Surgeon—Vol. 94, Feb., 1944, No. 2. 163-7 VARICK STREET, NEW YORK 13, N.Y. 


Bacon, Melvin: The Journal of The Maine 
Medical Assn.—Vol. 38, July, 1947, 

No. 7—P. 167. 
Stanley, Phyllis: The American Journal of 
| Medical Technology—Vol. 6, No. 6, 
| — 1940 and Vol. 9, No. 1, Jan., 
1943. 
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DOCTOR, YOUR OWN 
NOSE PROVES IN SECONDS 


PHILIP MORRIS 
ARE LESS IRRITATING! 


YOU KNOW of the published clinical and laboratory 
studies* which have shown PHILIP Morris Cigarettes to 
be less irritating. BUT NOW —in seconds— YOU CAN MAKE 
YOUR OWN TEST...simple but convincing. Won't you try it? 





, 


_ HERE IS ALL YOU DO: ..........0 2. eee eee 


l ... light up a PHILIP Morris 


Take a puff — DON’T INHALE. Just 
s-l-o-w-l-y let the smoke come through your 
nose. AND NOW... 


2 ... light up your present brand 
DON'T INHALE. Just take a puff and 


s-l-o-w-l-y let the smoke come through your 
nose. Notice that bite, that sting? Quite a 
difference from PHILIP MORRIS! 


With proof so conclusive, would it not be good practice 
to suggest PHILIP MORRIS to your patients who smoke? 


PHILIP MORRIS 


Philip Morris & Co., Ltd., Inc. 
100 Park Avenue, New York 17, N. Y. 


*Proc. Soc. Exp. Biol. and Med., 1934, 32, 241-245; N. Y. State Journ. 
Med., Vol. 35, 6-1-25, No. 11, 590-592; Laryngoscope, Feb. 1935, Vol. XLV, 
No. 2, 149-154; Laryngoscope, Jan. 1937, Vol. XLVII, No. 1, 58-60 
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na me 1a?! 


svaur 
NEOQHETRAMINE 
Hvpeece ont 







SYRUP 


6.25 mg. per cc.; 
pints and gallons. 


TABLETS 
100 mg., 50 mg., 
25 mg. 





Select In a recent clinical report comparing toxicities of six 
most widely used antihistaminic drugs, administered 
at various dosage levels, it was observed that: 








Neohetramine 





A GE In patients receiving Neohetramine side 
S effects were much fewer and much less 












. severe than in the groups receiving other 
First antihistaminics. 991 
meee NEQHETRAMINE’ 
Th 
Antihistaminic HYDROCHLORIDE 










Th For the management of allergic disease, including 
erapy dermatoses and allergic rhinitis—-which is often mis- 
taken for ‘‘colds”’. 








1. Schwartz, E.: Annals of Allergy 7 :770 (Nov.-Dec.) 1949 


Neohetramine is the registered trademark of the Nepera Chemical Co., Inc. for its brand 
of Thonzylamine-N,N-dimethyl-N' p-methoxybenzyl-N’ (2-Pyrimidyl) ethylenediamine. 


Uyeth Incorporated « Philadelphia 3, Pa. 
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Doctor! Wonderful 


RONDIG 


ball-shaped sponges 
are ideal for office use! 






; Doctors themselves tell us that Ronpic ready- 

| VP ™ Wi made, Ball-Shaped sponges are a marvelous help 
aoe 
— 




















in any office. Real convenience! Round sponges, 
machine-made to precision uniformity, always 
on hand for any use. 


Just the right shape...right size — Round, soft, Ronprc 
NS sponges are made by machine, of long-fibre cotton, securely 
covered with fine mesh gauze, making them virtually lint free. 











4 HANDY SIZES 


IDEALLY SHAPED FOR... 


1. Cleansing lacerations 

2. Hypo and intravenous wipes 

3. Prepping 

4. Needle shields in sterilizing syringes 
5. Pressure application 

6. Any tampon use 


In the hospital, use RONDIC 
for these ...and... 


7. Tonsillectomy sponges and tonsil packs 
8. Abdominal, rectal, vaginal surgery...or any sponge-stick use 
9. Packing for intestinal apertures 10. Stoppers for test tubes 


CONTACT YOUR Curity REPRESENTATIVE TODAY! 


* Pat.Applied For 


BAUER & BLACK, Dept. IMO-3 





Just Clip 2500 S. Dearborn St. 
This Coupon Chicago 16, Illinois 
for FREE Please send me FREE SAMPLES of RONDIC 
SAMPLES ! Ball-Shaped Sponges. 
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Division of The Kendall Company 
Chicago 16 





RESEARCH TO IMPROVE TECHNIC ...TO REDUCE COST 
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Widen the scope of 
routine office examinations 


Prompt detection means better prog- 
nosis in diabetes. This makes a 
routine search for urine-sugar in- 
tegral to every office examination. 
For this purpose, Clinitest (Brand) 
Reagent Tablets are exceptionally 
useful. The test is simple, rapid and 
reliable. No external heating is 
needed. Set, Laboratory Outfit, and 
Refills of 24 and 36 tablets. 


CLINITEST ff 


(Brand) Reagent Tablets 





for detection of 
urine-sugar 





Detection of ketosis in diabetes—and 
many other conditions in which aci- 
dosis, may occur—is facilitated for the 
physician by Acetest (Brand) Re- 
agent Tablets. This unique spot test 
swiftly and easily detects acetone 
bodies. The sensitivity is 1 part in 
1,000. Bottles of 100 and 1000. 


ACETEST 


(Brand) Reagent Tablets 


for detection of 
acetone bodies 





HEMATEST 


(Brand) Reagent Tablets 


Occult blood in feces, sputum or 
urine is often the earliest evidence of 
pathologic processes otherwise un- 
suspected. Determination of blood 
(present as 1 or more parts in 20,000) 
becomes a practical part of office 
routine with Hematest (Brand) Re- 
agent Tablets—accurate, quick, and 
convenient. Bottles of 60 and 500. 


for detection of 
occult blood 
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industrial use 





antihistaminic antidepressant analgesic-antipyretic 


Nucion for the common cold 


now available in a new package size . . . bottles of 500 capsules 


NUCLON is uniquely suited for industrial use because it is the on/y 
compound antihistaminic cold preparation containing the effective, 
and logical, antidepressant—‘Dexedrine’* Sulfate. 

The ‘Dexedrine’ component of NUCLON virtually eliminates the 

side reactions of drowsiness, confusion and disorientation 

so commonly caused by the antihistaminics. Consequently, with these 
hazards removed, the danger of industrial accidents is greatly reduced. 


If administered properly and early enough, NUCLON will 
usually abort the head cold the very first day. 

In any case, it will do much to keep workers on the job and 
maintain their normal alertness and efficiency. 

Because of the remarkable success with NUCLON 
reported by many industrial organizations, 

we are now making available this larger size. 

Nucton, therefore, is now packaged in two sizes: 

bottles of 50 and 500 capsules. 

It is available only through your regular source of supply. 


*T.M. Reg. U.S. Pat. Off. for dextro-amphetamine sulfate, S.K.F. 


Smith, Kline & French Laboratories Philadelphia 
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Protection... 















Just as the shell of the nautilus protects it against 
environmental injury, so does 
Gelusil* a combination of an especially pre- 


pared, nonreactive aluminum hydroxide gel and mag- e©px 
nesium trisilicate, protect the inflamed or ulcerated areas 
of the gastric mucosa against injury by the acid gastric (; ( || \ | e 9 
juice. Gelusil* is a pleasant-tasting preparation...an War ner 
effective antacid adsorbent. 

Gelusil* provides rapid and sustained relief of liquid and tablets 


gastric hyperacidity and is particularly effective as an 
adjuvant in the medical management of gastric or 
duodenal ulcer. 
Gelusil* is available as a pleasant-tasting liquid 
or tablet. 
Liquid—bottles of 6 and 12 fluidounces. 
Tablets—individually wrapped in cellophane— 
boxes of 50 and 100 tablets. Also bottles of 1,000. 











William R. Warner & Co., Inc. 
New York St. Louis 


j *T. M. Reg. U. S. Pat. Of. 
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pours and is used like 


Cardiac failure, renal disease, hyperten- 
plications call for sodium restriction. But, 
without seasoning, low sodium diets are 


table salt. Available in convenient 2 oz. 


Salt without sodium: Neocurtasal palat- 
shakers and 8 oz. bottles. 


sion, arteriosclerosis, or pregnancy com- 
ably seasons all foods. 


neocurtasal 
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Of particular interest to 


those who unwisely skip breakfast for 
fear of gaining weight, are the results 


of recent scientific studics. 


In these carefully controlled investi- 
gations, university women students eat- 
ing breakfasts providing 300, 600, and 
1,000 calories respectively or omitting 
breakfast entirely during five-week ex- 
perimental periods did not experience 
significant alterations in their weights. 
Free choice was allowed for the kinds 
and quantities of foods consumed at 


the other meals. 


Although not registering weight 
gains, the experimental subjects dem- 
onstrated markedly superior physio- 
logic functioning during the periods in 
which the breakfasts were eaten, as 
compared with the periods when 


breakfast was omitted. 








MEAN WEIGHT GAIN 
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THE COMPONENTS OF A SOUND BREAKFAST 


Fruit, cereal, milk, bread and butter— 
which constitute a widely accepted 
breakfast pattern—have long been rec- 
ognized by nutrition and health au- 
thorities as a sound nutritional pattern 
for the daily breakfast. In this basic 
breakfast pattern the cereal serving— 
cereal and milk—contributes significant 
amounts of proteins, B vitamins, min- 
erals, and needed food energy. Other 
values are blandness, taste appeal and 
easy digestibility. The many kinds of 
cereals available permit of inviting 


variation for the daily breakfast. 


The presence of this seal indicates that the nutritional state- 


2 ments herein have been found acceptable by the Council on 
> 


¢ Foods and Nutrition of the American Medical Association. 


CEREAL INSTITUTE, INC. 


135 South La Salle Street + Chicago 3 


A RESEARCH AND EDUCATIONAL ENDEAVOR DEVOTED TO THE BETTERMENT OF NATIONAL NUTRITION 














INHALATION § 
...and the bronchospasm usually ends quickly 


Now you can prescribe “‘smoke 
it like a pipe therapy” for prompt relief in 
bronchial asthma. The patient uses the 
AEROHALOR and a disposable cartridge 
containing NORISODRINE Sulfate Powder. 
He simply inhales through the AEROHALOR 
three or four times and the bronchospasm 
usually ends quickly. 

Convenient and easy to administer, 
NORISODRINE Sulfate Powder is a 
sympathomimetic amine with a marked 
bronchodilating effect. Its effectiveness in 
overcoming bronchospasm has been 
confirmed by clinical investigation.!.? 
NoRISODRINE Sulfate Powder 10% and 
25% is supplied in multiple-dose Aero- 
halor* Cartridges, three to an air-tight vial. 


Proper use of NORISODRINE Sulfate causes 
few—and usually minor—side-effects. 
However, to avoid more disturbing side- 
effects, it is important that you carefully 
instruct the patient in administration and 
precautions to be taken. These are 
discussed in available literature. Write to 


Abbott Laboratories, ObGott 


North Chicago, Ill. 


1. Krasno, L. R., Grossman, M., and Ivy, A. C. 
(1948), The Inhalation of Norisodrine Sulfate Dust, 
Science, 108:476, Oct. 29. 2. Krasno, L. R., Gross- 
man, M. I., and Ivy, A. C. (1949), The Inhalation of 
1-(3',4’-Dihydroxypheny])-2-Isopropylaminoethanol 
(Norisodrine Sulfate Dust), J. Allergy, 20:111, March. 


*T. M. for Abbott's Sifter Cartridge. 
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physicians 


and patients alike 
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. . » find Inhaler ‘Forthane’ 
( Methylhexamine, Lilly) desirable. 
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physicians approve of its selective decongestive effect—without systemic action. For their 


patients’ safe relief, they urge that Inhalers ‘Forthane’ be kept on hand. 


patients like its fast and lasting relief. They appreciate that 
the Inhaler ‘Forthane’ is easy to carry, simple to 


use, and inconspicuous, 
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AIR POLLUTION INSTITUTE 
The University of Michigan, School of Public Health, 
Ann Arbor, February 6, 7 and 8, 1950 


Introduction by 


HENRY F. VAUGHAN, 
Dean, School of Public Health 


IR POLLUTION was a terrestrial reality long 
before the advent of civilized man. Down 
through the centuries from cave man to atom 
buster, the air has contained foreign substances, 
some of which have been helpful, others inimical 
to man’s health. One need only scan the current 
press to visualize the potentialities of science’s 
new master contaminator—the hydrogen bomb. 
Be it the innumerable dust particles which 
protect us against the bombardment of the sun’s 
rays, or the highly scientific contraptions of a 
civilized world designed for evil through the 
machinations of war, or for good by their adap- 
tation to the health sciences, public understand- 
ing is the prime requisite for adjustment to our 
changing environment. The American people 
must know and comprehend the issue. The great 
advances in preventive medicine and the conser- 
vation of the people’s health could never have 
been realized during the past 50 years without 
programs of education designed to dispel the 
misunderstanding of the masses. The problem 
is not one solely for the physician or the en- 
gineer. It is deeply steeped in the fabric of the 
social sciences. It is the eternal struggle of 
mankind with economics, political science and 


education, in addition to a fundamental concept 
of what the natural sciences offer through phys- 
ics and human biology. Public appreciation can 
be engendered only through a synthesis of all of 
these disciplines. We in the public health field 
are wont to speak in terms of popular health 
education. The problem, however, is not limited 
to the school teacher, to the health education 
specialist, to the medical officer, whether em- 
ployed publicly or by industry, but depends upon 
the understanding of industrialists, personnel 
directors, the men and women of industrial 
hygiene. Most important of all, it requires the 
knowing participation of the workers, the house- 
wives and the public generally. 


‘THE philosophy that health begins at home is 

well established. In the conservations of hu- 
man life, focus is on the individual and his fam- 
ily, and from here interest spreads to the commu- 
nity and the state. No community is healthier than 
the people who reside in it. It is the individual 
who demands adjustment to environment. 
Whether it be the new approach to sanitation 
which has been aptly styled “a new way of life,” 
or some particular occasion, such as smog over 


Planning Committee for Air Pollution Institute 
Standing (left to right): H. E. Miller, H. F. Johnstone, F. A. Patty, H. H. Schrenk. Seated (left to right): 
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Los Angeles or the lethal mist at Donora, pre- 
vention begins at home with human _ under- 
standing. 

On this occasion we are convened with experts 
and specialists from all parts of the nation. This 
Conference will crystallize thinking on your part. 
There will be jelled a concept of what can be 
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done to minimize harmful air pollution. The 
program is only started at this point; it must 
be translated into terms of human understand- 
ing; it must influence the behavior and the at- 
titude of our people. Only through this means 
can a democratic approach be made toward im- 
provement in the nation’s health. 


Program Air Pollution Institute 


Introductory Session 


NTRODUCTORY Remarks—HENRY F. VAUGHAN, Dr. P.H., Dean, 
School of Public Health. 

“Physiological Effects’ —Carey Pratt McCorp, M.D., Medical 
Director, Industrial Health Conservancy Laboratories, Detroit. 
“The Community Problem’—H. G. DyktTor, Commissioner, 
Division of Air Pollution Control, City of Cleveland, Ohio. 


Contaminants 


ROPERTIES and Behavior of Air Contaminants’”—-HENRY FRASER 
JOHNSTONE, PuH.D., Professor, Chemical Engineering, Uni- 
versity of Illinois, Urbana, Illinois. 

“Determination Procedures’’-—Paut L. MAGILL, Supervisor, 
Air and Water Pollution Laboratory, Stanford Research In- 
stitute, Stanford, California. 

“Fundamental Methods of Atmospheric Sampling’’—RALPH 
G. Smirn, Industrial Hygiene Chemist, Bureau of Industrial 
Hygiene, Detroit Department of Health. 


Factors Involved in Pollution and Correction 


ETEOROLOGY’’——Hurp Curtis WILLETT, PuH.D., Professor of 
Meteorology, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts. 

“Dilution”— Georce RicHarp Hitt, PH.D., Director, Depart- 
ment of Agricultural Research, American Smelting and Re- 
fining Company, Salt Lake City, Utah. 

“Transformation”"—HeLMUTH HERMAN SCHRENK, PuH.D., Re- 
search Director, Industrial Hygiene Foundation, Pittsburgh. 


Air Cleaning Devices 
RAVITATIONAL and Centrifugal Separation”—C. E. Lapp.e, 
Engineering Department, E. I. du Pont de Nemours & 
Company, Wilmington, Delaware. 
“Filtration Through Porous Materials’’—Les.tiz SILVERMAN, 


Sc.D., Associate Professor of Industrial Hygiene, Harvard 
School of Public Health, Harvard University, Cambridge. 

“Electrostatic Precipitation and Ultrasonic Flocculation’’— 
H. W. St. Cuarm, PxH.D., Head, Metals Recovery & Refining 
Section, Eastern Experiment Station, U. S. Bureau of Mines, 
College Park, Maryland. 

“Washers for Particulate Matter Collection’”—A. D. BRaNopr, 
Sc.D., Industrial Hygiene Engineer, Medical Department, Beth- 
lehem Steel Company, Bethlehem, Pennsylvania. 

“Gas and Vapor Absorption and Adsorption”—J. Louis York, 
Pu.D., Assistant Professor, Department of Chemical and Metal- 
lurgical Engineering, University of Michigan. 


Pollution and Controls 


moke”’—J. W. SHaw, Chief Smoke Inspector, Department 

of Building and Safety Engineering, City of Detroit. 

“Pollens’”—Sampling—C. J. VeLtz Chairman, Department of 
Public Health Statistics, School of Public Health, University 
of Michigan, Ann Arbor, Michigan. Control—A.vpert H. FLet- 
CHER, Director of the Bureau of Environmental Sanitation, 
State Department of Health, Trenton, New Jersey. 

“Industry”—K. E. Rospitnson, Ventilation Engineer, Division 
of Industrial Health, State Department of Health, Lansing, 
Michigan. 

Panel Discussion: Moderator—JoHN C. Soret, Acting Director, 
Division of Industrial Health, State Department of Health, 
Lansing, Michigan. 

“Chemical Plants’—Dr. C. A. GosLINg, Research Chemist, 
du Pont Company, Wilmington, Delaware. 

“Metallurgical Furnace Stacks’”—C. A. BisHop, PuH.D., Re- 
search Associate, Carnegie-Illinois Steel Corporation, Pittsburgh. 

“Truck and Bus Exhaust’—Gerorce M. Hama, Associate 
Industrial Hygienist and Chief Engineer, Department of In- 
dustrial Hygiene, Detroit Department of Health, Detroit. 

“Petroleum Products’—Lewis J. CRrRauLiey, Senior Scientist, 
Chief, Environmental Investigations Branch, Division of In- 
dustrial Hygiene, U. S. Public Health Service, Washington, D.C. 


Lecturers for Air Pollution Institute 


Standing (left to right): J. W. Shaw, Leslie Silverman, P. L. Magill, Carey P. McCord, H. F. Johnstone, H. H. 
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The Physiologic Aspects of Atmospheric Pollution 
—Keynote Address— 


CAREY P. McCORD, M.D., 
Detroit 


HE unwanted effects of polluted air readily 

fall into two overlapping categories, (1) 
economic damage to material properties, and 
(2) physiologic damage to humans and lower 
animal life forms. This present comment fore- 
mostly is directed to the second category. 


All Air is Polluted 

F AIR pollution may be interpreted to mean the 

mere presence of extraneous matter, it may 
be recognized that every foot of the earth’s at- 
mosphere is contaminated. Long before man 
appeared on earth this was true. A cubic foot 
of air from this room, properly examined through 
the electron microscope, may be found to con- 
tain particles by number in millions and by 
origin in hundreds. How fortunate this is. 
Otherwise, we all would be dead—in fact, never 
born—for, in the absence of dust, highly active 
actinic rays from the sun, now held back by 
dust-formed barriers, would have been our un- 
doing. Should we miraculously have survived, we 
would live in a rainless world, possibly a vegeta- 
tionless world, possibly a world devastated by 
occasional tvrrential downpourings—all since 
orderly rainfall is governed by atmospheric dusts. 
If still there be survivors, these few would see 
a strange heavens by day: at noon a multi- 
myriad of stars would appear in an inky black 
sky. Thus, not all air pollution is evil. 


The Need for Definitions and Terminology 

F WE concede that all air is polluted, at once 

we open a Pandora’s box, calling for better 
definitions, if our minds are to meet with com- 
mon denominators. Air pollution? Yes. But 
pollution by what? How much? How long? How 
determined? What sizes of particles? Who is 
exposed? What are the conditions of exposure? 
Proper physiologic. appraisals require all such 
data. Of course, our chief concern starts with 
the nebulous earliest significant exposure. But 
where does this begin? The purest obtainable 
air may induce economic damage through cor- 
rosion. Mere quick thermal shifts of no more 
than 5° in the atmospheric temperature (not 
that heat is an air contaminant) may provoke 
in a few persons, that bizarre condition of hy- 
pergy due to a sudden outpouring of histamine. 
Its manifestations are not unlike the responses 
to some air pollutants such as pollens. Let him 
who may among those that follow, or anywhere, 
give us better divining-rods and base lines. 


Significant Air Pollution is Nothing New 

A® POLLUTION trouble first began when cave 
wife built the cave fire a little too deep in 

the cave domicile. Protesting cave man kicked 





the offending faggots outside, thus conclusively 
establishing the first control measure. 

Some thousands of years later, in 13th-century 
England, with Henry the Third on the throne, 
a monumental practice was started. For long it 
had been known to the coastal folk of the North 
Sea country that outcroppings of a strange black 
mineral were ‘widely present and that this ma- 
terial would burn. Then as now, London and 
other British cities needed fuel. So, boat loads 
of this new fuel were sailed into England’s har- 
bor towns where it was promptly named “sea 
coal” as distinguished from the well known and 
much used “charcoal.” To this day in America’s 
foundries, ordinary coal finely ground used as 
mold facings, is called “sea coal.” That is but 
an unwitting tribute to a product so named only 
because originally it arrived from the sea. 

Back to early England and its panics and riots, 
and laws, over air pollution. The Royal nostrils 
were offended. So were the plebeian nostrils. 
Coal burning was prohibited, but persisted. 
Fines were levied. Stoves and furnaces were 
legally destroyed with all the zeal of a “Reve- 
nuer” demolishing a moonshine still. As a last 
resort the death penalty was decreed for any coal 
burner, and one culprit was executed. 

At once it may be suggested to this present 
audience that if they may revive capital punish- 
ment for every coal user, and secure enforcement, 
our chief labor shall have been accomplished and 
promptly we may adjourn. Of course, the West 
Coast contingent, not to be outdone, will demand 
capital punishment for all oil refiners and users. 

In this country, the beginning of technical 
inquiries into the significance of air pollution 
was in 1911, when Mellon Institute in Pittsburgh 
set about a comprehensive program in its area. 


The Sources of Air Pollution 


0 FIXED is our focus on industry as the great 
polluter that we are prone to overlook other 


pollution sources of physiologic importance. 
Nature makes her own contributions. Man, 
apart from industry, is likewise guilty. Some- 


what beyond our control, nature provides at 
least a few pollutants. In a few parts of the 
world where volcanoes are active but not neces- 
sarily in violence, outpouring gases may wreak 
damage upon human beings, lower animal life, 
and vegetation, at times many miles away. In 
some instances, fiuorides may be the chief of- 
fenders. On occasion, extensive forest fires, of 
whatever origin, may becloud the atmosphere 
and obscure beneficent sunlight for days and for 
many miles. During a portion of the first great 
war, I was stationed as a medical officer on the 
Mexican border. For days at a time and many 
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times, dust storms almost stopped all activities. 
Of course, no silicosis followed but immediately 
there appeared epidemics of conjunctivitis and 
pneumonia. Other factors than atmospheric 
dust may have been contributory, but nature’s 
dust was the obvious malagent. 

Man, apart from his work pursuits, fouls the 
air. In every sizable city there are streets with 
high traffic loads where, moment by moment, 
throughout the day at intersections some 25 
automobiles at the command of a traffic officer 
idle their motors for some 40 seconds and then 
give way endlessly to other lots of cars, all out- 
pouring dangerous gases. More than one traffic 
officer at the end of a four-hour trick has stag- 
gered off his corner with blood saturation near 
to the point of collapse. At this time at least 
20% more automobiles travel the streets and 
highways than 10 years ago. 

Often man collaborates with nature in pollut- 
ing the atmosphere. A most dramatic and his- 
toric incident occurred in 1859, the year of the 
great “stink” for London. That year the Thames 
River, owing to droughts, practically dried up. 
Stink so foul we may well believe had never 
before ascended to pollute the air. Panic through- 
out many cities was near equal to that attending 
the earlier years of the black plague. Granting 
villanous odorous air pollution, the final outcome 
was salutary and history changing. Despite the 
worst forebodings the health of London for that 
period was remarkably good. This event, along 
with Budd’s near contemporary scientific work, 
for all time did away with the pythogenic theory 
of disease. Since that time, no intelligent lay- 
man or physician has ever attributed epidemics 
to odors as the exact cause. 

Man, apart from industry, offends greatest in 
his contribution to air pollution through his use 
of coal as a household fuel. However, the use 
of coal for fuel purposes is distinctly on the 
wane. In 1900, coal represented 94.9% of all 
mineral fuels. Today coal consumption repre- 
sents only 44.8% of this market for mineral 
fuels. The major reason for this may derive 
from the greatly increased cost per ton of coal. 
Whatever merits lie in high wages for miners, 
pensions, sickness and hospital benefits, vaca- 
tions with pay, a three-day work week, etc., 
some good accrues—there is less air pollution. 
Thus, some relief springs from queer sources 
and developments. 

Without equivocation, overwhelmingly the 
physiologically significant air pollution derives 
from industry—factories, mills, mines and trans- 
portation. Both in quantity and in. diversity, 
industry is outstanding. Quickly the number of 
dusts, vapors, gases, mists and odors discharged 
into the general atmosphere may be counted 
beyond the hundred mark in diversity. Not all 
are deleterious. Some are truly harmless and 
others constitute only nuisances. By no means 
is the industrial hygienist wholly blameless in 
the public’s plight as to harmful agents thrust 
into the general atmosphere. In his eagerness to 
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provide acceptable work conditions, he has been 
content merely to collect injurious substances 
within the plant and then to discharge them into 
sewers or stacks or more directly into the outside 
air. He has trusted to dilution, dispersion, or 
harmless settling with only scant consideration 
to what might happen afterwards. Having thus 
culpated the industrial hygienist, it is only retri- 
butive justice that he now finds himself saddled 
with the gigantic job of righting some of the 
wrongs of general atmospheric pollutions from 
industrial sources. Fortunately, his skills, tech- 
niques, apparatus and procedures, along with 
those of the ventilating engineer, helpfully may 
be turned to the solution of related situations 
beyond the walls of industry. 


Futility of Fixed Standards 
OR YEARS many of us have labored industrious- 
ly in attempts to fix the concentration points 
of gases, vapors, dusts, rays and such, below 
which harm is unexpectable and above which in- 
jury may arise in the presence of exposure. To 
some extent these standards have found their 
way into laws and codes. Once established, it 
is almost impossible to eradicate them and sup- 
plant with more acceptable values. In this pres- 
ent year it is expectable that a fair number of 
serious situations will, by agreement, be settled 
by what happened to four experimental cats as 
long ago as 1910 in Germany. Slowly we are 
realizing that biologic responses do not well 
lend themselves to exactness in relation to the 
action of harmful agents. It is ridiculous to 
adhere to any belief that all persons will be 
damaged by some agent in concentrations such 
as 75 ppm and that no person will be damaged 
by the same substance in a 50 ppm concentra- 
tion. The greatest single value to be found in 
fixed standards is in combating spurious com- 
pensation claims growing out of the belief that 
any harmful agent demonstrable only in traces 
unfailingly must have been the cause of any 
disability however obscure as to origin and na- 
ture. On a more intelligent basis we should be 
governed by the realization that, in full truth, 
toxic substances are different in their capacity to 
induce injury but they do fall into zones. 
Into zone one might fall highly numerous sub- 
stances so active as to produce demonstrable in- 
jury in such traces as around one, two, or three 
parts per million, while in some higher zone 
such as six or seven we may locate a large group 
of agents little active in concentration around 
25,000 parts per million. In this formative 
period of increased activity in air pollution, it 
would be most unfortunate to demand or formu- 
late inflexible physiologic standards of exposure. 


Little Donoras 

SINCE in this room there may be a few skeptics 
who believe that air pollution is limited to 

the rare catastrophe or otherwise a matter of 

temporary nuisance, perhaps all of us together 

may take a little journey. 
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As a boy it was my lot to live for a period 
within 300 feet of a soft coal mine entrance 
with the tipple and gob pile some 500 feet away, 
and with long batteries of the now outmoded 
beehive coke ovens only a little farther removed. 
Life was not altogether pleasant. It was al- 
most inevitable that as I grew older I would 
work at least a little, both underground and 
above ground, at coal mines. Much later it be- 
came my duty to investigate air pollution about 
a fair number of smaller coal mining operations. 
With these meager qualifications may I offer 
myself as a guide for our journey, although 
some others present are much better experienced. 

As we come near to the “diggings” we will 
find ourselves in a narrow valley with the miners’ 
homes in this community of about 1200 arranged 
in tiers on the sides of this valley. The main 
roadway runs along the base of the valley, as 
does the railroad. Soon we notice that practical- 
ly no vegetation is in sight, no grass, no vegetable 
gardens, no flower gardens, no flowers in win- 
dows, just a few trees fighting a losing battle 
for survival. Some houses were never painted; 
some that were, are near coal black in splotches. 
If there be bird lovers among us, no birds will 
be seen except for a few sparrows, but perhaps 
this is only due to the lack of vegetation. Up- 
valley from the home area is the noisy tipple. 

Soon we’ll have an opportunity to talk with 
some of the residents. The more conservative 
ones are likely to say, “Some days we get along 
pretty well, it all depends on the weather. Nights 
are worse than days. We don’t mind the noise, 
we get used to that. When the weather is foggy 
and wet and the clouds hang low and there is 
little wind we have a pretty hard time. Every- 
body coughs and sneezes. There is a lot of asthma. 
People die, but maybe no more than in the same- 
sized town anywhere. Odors are sometimes dread- 
ful.” The more voluble ones add a lot of details. 
“Clocks won’t run, hens won’t lay, fences rust, all 
silver tarnishes, can’t hang out the clothes for 
drying except on a luckier day. Automobiles 
wear out in two years’ time. Children have croup. 
Everybody’s sick. Some foods taste queer. Clothes 
wear out too fast; stockings don’t last. Window 
glass gets filthy; books rot.” In short, nothing’s 
right. 

What is the source of all this blight? The chief 
difficulty springs from the burning gob pile. At 
every active coal mine a lot of waste is hauled 
out representing slate and other rock, but with 
it a fair lot of unusable coal. Soon, a man-made 
mountain is created, possibly 1500 feet long, 75 
feet at the base, 40 feet tall, and growing daily. 
In time, from spontanteous combustion, the gob 
catches fire, in one place or half a dozen. From 
then on—trouble. These smouldering fires may 
burn for years. Temporarily quenched, they soon 
reappear. Day and night and often times for 
years these fires persist. They pour out great 
volumes of sulfur gases, carbonaceous smoke, 
carbon monoxide, and are generally pestiferous. 
Some days and nights are bad, some are dread- 
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ful. In scores of such camps, life at best is 
unpleasant, disagreebale, dirty, damage is real, 
and always there is the potentiality of disaster. 

As your guide, unfailingly I shall seek oppor- 
tunity to mention one or more legal trials that 
spring from an outraged citizenry seeking relief. 
Nearly all of these trials have been lost by the 
complaining citizens—sometimes because it ap- 
pears to be obvious that control is not easy, and 
the dust, smoke and gases are a little escapable 
part of coal mining life. At times, these court 
actions are lost by the utterly extravagant claims 
of indignant witnesses. One community having 
reached the breaking point and filed suit, col- 
lected a small fund to pay for the services of a 
chemist in a nearby larger community. On the 
witness stand, this chemist as an expert men- 
tioned the gases likely to be found and their 
physiologic action. A bit pontifically, he explained 
that hydrogen sulfide was so poisonous that 600 
parts per million would cause death among 
humans inhaling this gas for one-half hour. 
Other gases were mentioned. In time, he got 
around to his own tests. He had set up his equip- 
ment in the town’s post office, a center of com- 
munity activity. Some of the townspeople 
gathered around to observe the expert’s examina- 
tions. Tests were made on the outside in front 
of the post office. Under questioning, he stated 
that he found 1200 parts per million of hydrogen 
sulfide present, sometimes higher. Calmly the 
defending lawyer inquired, “You made several 
such tests?” “Yes,” was the reply. “These must 
have taken a fair amount of time. How long?” 
“About an hour and one-half for these particular 
tests.” “There were several other people observ- 
ing you at work?” “Yes, six or eight.” Then 
came the blow: “If 600 parts of this gas will 
kill in a half-hour and if you were around for 
an hour and a half, along with other persons, 
and 1200 parts per million of this deadly gas 
were present, how does it happen that you are 
here alive to testify?” That trial was fully de- 
cided then and there, although it took two days 
more of testimony before its unhappy ending. 
No court would render a verdict favorable to 
the complainants in the face of such extrava- 
gance in statement. 

So much for our little journey. We might 
make dozens of others to other mines, smelters, 
refineries, brickyards, rendering plants, burning 
city dumps, etc. These little Donoras are com- 
mon. Air pollution significant to our physiologic 
well-being is not a rarity. 


Sub-clinical Situations 
MEDICINE in relation to air pollution finds its 
greatest handicap in the inability to appraise 
the long range mal-influence of low levels of toxic 
substances. The day-by-day, little-by-little in- 
jury, if any exists, is scarcely measurable. Only 
in the presence of clear-cut processes is the 
physician able to move about with facility. Many 
physicians fairly well grasp what may happen 
to a person who may breath 500 parts per million 
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of benzol for 10 days, but perhaps no physician 
may precisely measure what may happen to that 
same person who breathes 10 parts per million 
of benzol for 500 days. With the possible excep- 
tion of carbon monoxide, and with possible other 
exceptions of certain therapeutic agents elab- 
orately studied pharmacologically, it may be true 
that for no single substance are there any exact 
physiologic data of threshold action whether 
temporary or persistent. At once it should be 
conceded that many of these threshold affronts 
may be without any lasting significance. A great 
deal of highly valuable work has been directed 
to the establishment of minimal lethal doses. At 
least in such we have commendable indicators 
of top level unwanted action. But, is it now 
somewhat important physiologically that we be 
concerned with M.A.D. figures—Minimal Action 
Doses? No less, we are treading, and with uncer- 
tainty, in that complex realm of the causes of 
degenerative processes. 


Multiple Trace Quantities of Toxic Substances 
ITH propriety the physician has come to 
believe that for any toxic substance there 

is a minimal quantity below which injury is 
unexpectable. When two or four or six of these 
trace levels co-exist it has been widely assumed 
that their presence is still tolerable. This may 
not be true. Equally it may be reckoned that in 
the presence of mixed exposures some agents 
may act antagonistically on others, thus freeing 
all from injurious properties. Fortunately, the 
human organism is highly tolerant and possibly 
bears without pretest the presence of many 
agents singly or in groups. 


Tobacco Smoking as a Nation-wide Laboratory 
"Topacco smoking in this country is nation-wide. 
Undeniably, tobacco smoking constitutes a 
highly personalized form of air pollution. For 
many thousands of persons this air pollution con- 
tinues for some 16 hours a day, seven days a 
week. The tobacco smoker is exposed to car- 
bonaceous fume, tobacco tars, carbon monoxide, 
sulfur gases, nicotine, and sometimes arsenic. 
Without either condemning or praising this 
pleasant practice, it may be observed that lately 
it has been asserted that pulmonary cancer is 
promoted by tobacco smoking. With almost com- 
mon assent it may be pointed out that the pipe 
smoker runs a far higher risk of acquiring an 
oral epithelioma than does the non-smoker. Not- 
withstanding the advertisements to the contrary, 
many heavy smokers will admit to a low-grade 
bronchitis more noticeable in winter than in sum- 
mer. Of such little severity is this bronchitis that 
it is accepted as tolerable and in preference to 
the abstinence from the joys of smoking. The 
approximate 314% of blood saturation with car- 
bon monoxide following extensive smoking prob- 
ably does not tax the red blood cells reserve capa- 
city but no less presents a physiologic deviation. 
Acute nicotine poisoning is well known among 
smoking types. Clearly, tobacco smoking inter- 
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feres with some odor perception but possibly this 
is advantageous. Notwithstanding, for most per- 
sons tobacco is rated as relatively harmless. In 
fact, some advantage may arise from the fact 
that tobacco smoking for many persons curtails 
food intake, thus warding off possible obesity. 

In our groping quest for some sort of bench- 
mark in appraisal of atmospheric pollution, is 
it not possible that tobacco smoking may provide 
a promising laboratory? If we hurry in our 
investigation it is possible that we still may be 
able to find a few non-smoking controls. 


Air Pollution and Tuberculosis 
T IS POPULAR belief, abetted by some physicians, 
that any irritants for the respiratory tract 
necessarily may accelerate or aggravate tuber- 
culosis. This is unproved. In fact, with or with- 
out justification, chlorine in high dilution 
through inhalation has been advocated in the 
treatment of that disease. Subject to challenge 
it may be stated that at the present time the 
only agents precisely known to aggravate tuber- 
culosis are silica, iodides, the influenza virus 
and tuberculin improperly employed. 


Air Pollution and Asthma 
PAROXYSMAL bronchial spasm frequently is to 
be associated with emotional states. Certainly 
episodes of air pollution are readily provocative 
of emotional responses. Without hesitation it 
may be accepted that allergenic asthmatic epi- 
sodes may be precipitated by specific air contam- 
inants. In general, it appears to be established 
that asthma is more prevalent or at least asth- 
matic attacks are more prevalent in those areas 
where significant air pollution is demonstrable. 


Air Pollution and Cancer 
FARLIER, mention has been made as to the possi- 
bility that pulmonary cancer may be on the 
increase as a result of polluted inhaled air from 
tobacco smoking. In addition, a finger of possible 
accusation may be pointed to other substances 
chiefly in industry such as certain chromates and 
naphthalenes. At the present time the foreseeable 
natural supply of petroleum for this country is 
limited to 15 years at our present rate of con- 
sumption. However, in sight are a thousand 
years of petroleum products from shale deposits. 
In this country the cancerigenic properties of 
presently used petroleum derivatives are low. 
Since some shale oils are rich in cancerigens, 
what may eventuate when we later resort to 
shale oils is purely speculative. 


Air Pollution and Fatigue 
T IS POSSIBLE that one of the first manifesta- 
tions of the unfavorable action of extraneous 
harmful material in the atmosphere and other- 
wise may be fatigue. However, our continuing 
handicap reasserts itself. We know neither what 
fatigue is nor how to measure it. Of greater 
practical import is the well known fact that 
fatigue may demonstrably increase the rate and 
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the depth of respiration. It follows that the 
volume intake of contaminated air readily may 
be doubled or trebled for the exhausted indivi- 
dual. In the presence of genuine exposure, panic 
with its attending exhaustion almost guarantees 
a greater intake of damaging chemicals. 


Odors and Air Pollution 

HE AGE-OLD belief that odors themselves cause 

disease still needs to be dispelled. It is true 
that offensive odors may interfere with proper 
sleep, proper intake of food and water, may excite 
emotional nausea and vomiting but, in themselves, 
are otherwise unimportant to health except that 
some odor vectors, including some perfumes, may 
serve as allergens. 


Noise and Air Pollution 
SINCE we have not agreed upon any definitions 
and terminology as to what properly falls 
within the domain of air pollution, we may be 
at a loss to know whether noise, a vibration 
affair, transmitted through the air and other- 
wise, with any justification may be thrust into 
this physiologic appraisal. Notwithstanding, we 
are more likely to be disturbed by a lot of high 
decibels penetrating our sleeping chambers than 
by traces of low levels of ordinary air pollutants. 


Exaggeration of the Significance of Air Pollution 
THE VERY nature of air pollution seems to gene- 

rate a willingness in high and low places to 
exaggerate even when exaggeration is unneces- 
sary. A perfect example of what appears to be 
extravagant is that statement in Davidson’s 
recent article in Collier’s magazine to the end 
that daily the oil refineries of Los Angeles alone 
until recently poured out 700,000 tons of sulfur 
dioxide. Without condemnation and without chal- 
lenging that statement, some doubt is tenable 
when it is pointed out that for the year 1948 
the total for all of California’s petroleum for 
refining averaged daily only 201,559 tons on the 
assumption of a 300-day work year. Even if 
this be only a typographical error and if a cor- 
rection were published, an item not explored, 
the onus of the exaggeration lies in the first in- 
stance and not in what may have appeared later. 
All its harm was earlier done. 

Let’s take another example of the sensational. 
The official Donora report states, “The (fatal) 
illness lasted from 5% hours to a total of 10 
days.” The American Medical Association’s 
Hygiea (September, 1949, p. 590), appearing 
about the same time, states, “About a year ago, 
20 persons dropped dead on the streets of Donora, 
Pennsylvania.” The official report records that 
the place of onset of the fatal illness for the 18 
deaths was, home 14, workplace 2, street 2. 


Air Pollution and Slum Causation 
LUM development from whatever cause has its 
physiologic implications. Air pollution con- 
tributes to slums. Whatever destroys paint, cor- 
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rodes metal, prevents gardens and lawns, pro- 
motes dirt and holds back sunshine, contributes 
to slums and the physiologic evils of slums. 


Diversity of Physiologic Damage from Air Pollution 
N ALL of our lives we have come to expect and 

demand a single packaged solution for our 
difficulties. For the syphilitic we were discon- 
tented with the necessity for years of continued 
treatment. We demanded the “one-shot cure.” 
Maybe that has been accomplished. For air pollu- 
tion difficulties we are tending to expect the 
industrial hygienists and industrial ventilating 
engineers to come up with a simple remedial 
package meeting all needs. Lay aside that ex- 
pectation. Specific damaging agents are to be 
reckoned by the hundreds. Equally true, the 
nature of physiologic damage is not single; its 
variations are to be reckoned by scores of sepa- 
rate manifestations. There is little in common 
in the nature of the damage respectively from 
silica dust and pollen dust, or between carbon 
monoxide gas and benzene vapors, or air-borne 
bacteria and odors, andonandon. Every one pro- 
vides peculiar conditions as to physiology, path- 
ology, diagnosis, treatment, prevention, measure- 
ment, individual susceptibility, age grouping, 
pre-existing disease, etc. There is no prospect 
for simplicity in the banishment of air pollution. 


Mental Disturbances and Air Pollution 
THs nation is becoming a land of neurotics. 
We are marked with anxiety, phobias, appre- 
hensions, irritabilities, hysteria, mass hysteria, 
and, in general, much mental and emotional in- 
stability. Obviously, the causes are protean, but 
the endless uncertainties of air pollution, and 
particularly at the present time—what with wide- 
spread publicity, some exaggeration, and pro- 
nounced perplexities—affronts to the public’s 
emotional state are much in evidence. After all, 
except for one tragic episode, conditions are 
much as they have been for many years. No 
less, the nation’s present state of mind is such 
that an offensive but harmless unrecognized 
odor may prove sufficient to throw an entire large 
work group or small community into stark panic. 
It is predictable that because of our uneasiness 
over air pollution somewhere within the next 
few months, one or more sizable catastrophes will 
arise—not from any real damage from atmos- 
pheric pollutants but from trauma from stam- 
peding, from needless panic. One of the prime 
functions of this Institute and others like it 
is to provide quieting assurance for an overly 
disturbed public. 


UCH of the foregoing is as was planned—a 

confession of ignorance. If those who fol- 
low may prove that our grasp on air pollution and 
its control is more substantial than here pessi- 
mistically portrayed, then I shall stand rebuked. 
Meanwhile I await, with you, their clarifying 
optimism. 











The Community Problem 
H. G. DYKTOR, 


Commissioner, Division of Air Pollution Control, 


City of Cleveland 


Y DEFINITION a community is a body of 

people living in the same place under the 
same laws. Therefore, the title seems appropri- 
ate, since air pollution is a condition which 
affects the life of this body of people. In our 
deep technical interest in the involved problem 
of sources of air pollution and their controls, 
we are apt to neglect this most important fac- 
tor. It is only for the benefit of the people that 
the control of air pollution is inaugurated. 
Their welfare is the first responsibility of the 
control officer. However, this officer has an- 
other responsibility, almost as great, and that 
is to protect the industries in the community 
from undue harassment. That, again, is for 
the welfare of the community whose members 
gain their living from those industries. For 
these reasons, I cannot help but approach with 
diffidence a discussion of the community prob- 
lems. I am aware that our individual thoughts 
on life are not the same and my viewpoints 
may not be yours, but this is my story, based 
on 19 years of experience in this work. 


A® POLLUTION is a contentious subject. It stems 

from a basic conflict between an aroused 
population demanding a decent living environ- 
ment and the inherent right of industry to un- 
restricted operation within the limits of its pro- 
perly-zoned property. The situation is aggra- 
vated by lack of information and poor public 
relations on both sides. It is further aggravated 
in many communities and at various times by 
the publication of sensational and alarming 
statements authored by self-seeking and irre- 
sponsible politicians or professional men who 
ought to, and possibly do, know better. 

Air pollution is not a new problem; in fact 
it is a very old one. However, it is during the 
past few decades that it has been brought into 
sharper focus because of the heavier concentra- 
tion of industry in many areas. The last war 
has also been the cause of the industrialization 
of many areas formerly devoted to residence 
or recreation resorts, and their people are un- 
used to industrial pollution. All these factors 
have combined to create the problem facing us 
today. It is a complicated problem, and it will 
be solved only if patience, perseverance, in- 
genuity and understanding are exercised. The 
solution cannot be arrived at quickly, and the 
millenium cannot be expected; but, likewise, 
there is no call for pessimism. 

Before going further, it might be well to 
consider some of the reasons underlying the air 
pollution problem. Our living environment con- 
sists principally of well-planned housing, recrea- 
tional facilities and clean air. It is the last 


factor with which we are now dealing, although 
the others are equally important but, perhaps, 
not voiced with equal intensity of feeling. 

It has been the experience of all control officers 
that people are interested only in the effects of 
air pollution, whether they are on the individual 
person or property, or hurt merely the esthetic 
sense. Causes of air pollution are of no interest 
to the people, but they are, of course, of extreme 
importance to those responsible for their control. 

Stimulated by the publication of all kinds of 
assumptions, people are convinced that the pol- 
lution we find in the air of industrial areas is 
pathogenic and hastens the final day. The present 
thinking of reputable professional men does not 
support these assumptions on present knowledge 
and refutes the retrograde link between effect 
and cause without much more study. Present 
statistics are not very helpful, but they do seem 
to indicate that atmospheric pollution might not 
be quite the health hazard it is made out to be. 

However, health need not always be the ab- 
sence of disease or infirmity but may include, 
as stated by the World Health Organization, 
a state of complete mental and social well-being. 
It might become necessary to counteract the 
trend to separate illness from well-being. When 
the well-being of an individual is affected over a 
period, it is in the realm of possibility that his 
health will also be affected. Therefore, the state 
of an individual’s well-being is worthy of serious 
consideration. This brings the so-called nui- 
sances definitely under the tent of public health. 
And rightly so, because certain concentrations of 
air pollutants, while they may not be actually 
and strictly health hazards, can be intolerably 
annoying and disagreeable. The establishment 
of controls for air pollution, therefore, need 
not and cannot be based only on demonstrable 
health hazards. 

The question of health, whether justified or 
not, looms largest in the minds of the people 
exposed to appreciable air pollution. Much 
education of the people and ourselves remains 
to be done in this respect. 

Comfort is closely tied in with this broad 
view of health. Here are found the whole gamut 
of nuisances which distress the individual, 
especially odors. Thresholds of perception of 
odor vary so greatly that unless aggregations 
of people are affected, single odor complaints 
must be by-passed. The qualitative and quanti- 
tative evaluation of odors is in its infancy. 
Radioactive labeling of odoriferous materials 
may probably become of great assistance in this 
study. Nonetheless, the comfort aspect of air 
pollution must now receive its proper share of 
attention. 
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Of secondary importance, and only so be- 
cause of the sharper focus on health, is the 
factor of damage to property. This includes 
corrosion of structures, deterioration of painted 
surfaces and stunting of vegetation. Most of 
the damage to property will automatically be 
reduced when the controls become effective, and, 
in special instances, much of it can presently be 
prevented when the cause of the damage can 
be traced to a readily identifiable source of 
emission. 

Finally, the last important reason for air 
pollution being a community problem, has its 
roots in some sociological factors. It is evident 
that our standard of living has risen in the past 
decade. In step with it and beyond the pur- 
chase of necessities and some of the luxuries 
that make life agreeable, the universal quest 
for a comfortable and decent living environment 
is now in progress. One part of that quest is 
elimination of the visible pollution, both in the 
air and in the homes. Another part is the desire 
of the less fortunate to breathe air which is at 
least as good as that breathed by the more for- 
tunate who live in probably better locations, 
regardless of the former’s proximity to indus- 
trial operations or changes in the character of 
a neighborhood. There are other factors in- 
volved in this quest, as well as some individual 
quirks of mind the control officer has to con- 
tend with and which belong rather in the pro- 
vince of psychiatry than that of air pollution 
control. 


THE SOLUTION of the problem presents, as might 

be expected, complexities quite in keeping 
with those of the problem itself. In the past and 
to some degree a few of these may have been 
due to diverse approaches. For instance, at- 
tempts were made to control air pollution by 
concentrating efforts on the elimination of smoke 
and neglecting other emissions, by prohibiting 
the use of certain types of coal, by setting up 
arbitrary limits, by the insistence on the use 
of some definite type of auxiliary appliance, etc. 
All such attempts have been backed up by legis- 
lation of restrictive and punitive type which led 
to further difficulties. 

Present thought simply considers air pollution 
to be the excessive concentration of foreign mat- 
ter in the air, this including both the visible 
and invisible portions. Importance of each 
varies considerably according to local topography, 
meteorology, and type of industry. No blanket 
prescription can be written that will fit all cities 
or all conditions. But basically, there are two 
main sources of air pollution: 

1. The products of the incomplete combustion 
of fuels, such as smoke, soot, fly ash, cinders. 

2. The products emitted from industrial pro- 
cesses, comprising the whole gamut of dusts, 
vapors, gases and mists. 

There are other sources, but they are of lesser 
importance, such as derived from poor munici- 
pal housekeeping, construction and destruction of 
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structures, wind-borne pollen and _ pollution 
brought in from distant places, etc. 

In regard to controls for combustion products, 
it can be safely stated that most of the problem 
solutions are known, even though considerable 
difficulty in adaptation and cost may still arise. 
This is so because for the past several decades 
the entire emphasis was placed on this source 
of pollution. However, when it comes to the 
controls for industrial processes, the answers 
are not so easy. Fundamentally, these solutions 
come under the headings of collection, dilution, 
scrubbing, incineration and process changes; 
and, theoretically, a solution of a specific problem 
may be known, but practically it may be unsuit- 
able for adaptation, especially when success must 
be almost predetermined because of cost. There- 
fore, considerable soul and pocket searching 
must be indulged in before specific controls are 
installed. 

The foregoing brings up the question of econo- 
mics. In extremely few instances is there a 
recovery value in the atmospheric waste. There 
is value in tightening up operations to prevent 
leakage losses, but that should be done in all 
well-run plants. In fact, it is the first advice 
before discussing controls. The cost of air pol- 
lution controls and their operation is an addition 
to production costs and places a “controlled” 
plant in an unfavorable market position with 
its more fortunately located competitors who 
are not compelled to install any controls. More- 
over, some controls may be so expensive as to 
be completely out of line with the magnitude 
of the operation and, if insisted upon, would 
force its shutdown. This is not the objective of 
air pollution control or of the community. Any 
drastic punitive action against a plant is also 
against the community in terms of loss of payroll, 
and unemployment. Of course, should an of- 
fending plant be an actual hazard to the public 
health, or should it be uncooperative, there is 
no argument about a “cease and desist” order, 
but nuisances, however obnoxious, cannot be so 
classified. 

When a community has finally decided that 
it has suffered long enough from the :2ffects 
of air pollution, its demand for control is trans- 
lated by its elected representatives into some 
action by the incumbent administration. Legis- 
lation is often drafted which perpetuates past 
errors and the whole “book” is thrown at both 
industry and all fuel users. Under such condi- 
tions, a civic program to control air pollution 
cannot thrive, much less succeed. It is well 
known that legislation per se will not clean the 
air and, therefore, great care must be taken 
that its provisions be readily enforceable with- 
out harassing industry needlessly and yet ob- 
tain results. Legislation must be of the “per- 
formance” type without specifying the means 
for the attainment of the “performance.” In 
other words, one should be concerned principaily 
with the discharge from the stack and the po- 
tential violator be given a free choice of means 
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to avoid an actual violation. Needless to add, 
even this type of legislation must have a puni- 
tive clause for the benefit of recalcitrants, but 
percentage-wise these are negligible in a weli- 
considered and well-administered program. 

While on the subject of legislation, may I 
state that I am of the opinion that air pollution 
control is definitely a community problem and 
must be handled at that level. I understand 
that at least three bills are now before Congress 
dealing with air pollution either as a whole or 
in part. Some states have entered, tried to enter 
or propose to enter, this province of municipal 
responsibility. I do not believe that either the 
Federal government or any state government can 
develop legislation that will fit all communities. 
If it does attempt it, there might be definite 
opposition either by the community or industry 
or both. Nothing should be done to reduce the 
responsibility of the municipality in dealing with 
this problem. However, a state agency may well 
have a competent person or staff to act as a 
consultant to communities unable to provide for 
a control officer or unable to cope with a spe- 
cific problem. 

Human experience teaches that a policy of 
adjustment and flexibility is the best policy in 
the long run. This applies particularly well in 
air pollution control. Litigation is to be avoided 
because the democratic process demands careful 
preparation of facts plus considerable time spent 
in court, and this energy can be used to better 
advantage in a cooperative effort which will 
give more permanent results. Therefore, in prac- 
tice, the provisions of the legislation must be 
applied with a great deal of judgment, and 
sight must not be lost of the fact that only a 
compromise can be arrived at in most instances. 
At times the patience of a Job and the wisdom 
of a Solomon would be most welcome additions 
to a control officer’s qualifications. 

The administration of an air pollution control 
program in any industrial community should 
pursue, in reality, two programs; one, short 
range, destined to alleviate as promptly as pos- 
sible the condition or disturbance affecting a 
small area, and, the other, long range, concerned 
with the reduction of air pollution over the en- 
tire community. The short range program can 
be easily integrated into the long range, which 
is the main objective. It consists largely in 
cleaning up one plant after another, because 
their specific problems differ and must be handled 
individually, and because no edict has yet been 
promulgated which offers a satisfactory substi- 
tute for this tedious and time-consuming yet 
most worthwhile job. At the same time, it is 
a part of the long range program to ascertain 
the significant over-all pollutants, assess their 
values, and use the latter on a comparative 
basis. 


THE FIELD of air pollution control on both a 
scientific and a logical basis is so new that 
the emphasis is on the logical, although some 
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officials are quite well informed on the scientific 
aspects. As stated before, it is true that the 
theoretical controls for many industrial processes 
are known but often their adaptation to existing 
installations is either not practical, or too costly, 
or both. Therefore, it becomes necessary to make 
the best of a mediocre bargain, use a policy of 
adjustment or common sense, and hope for the 
best. This situation could be made more secure 
for the control officer if he had at his disposal 
certain aids, and these I will now discuss. 

It will be of the greatest help to know, for in- 
stance, the effects of the most prevalent com- 
ponents of air pollution in a given area, not 
only on a man’s lungs, liver or other organs, 
but on the whole man. General toxicology em- 
phasizes ingestion and industrial toxicology em- 
phasizes inhalation as portals of entry, but that 
is not enough because neither considers the man’s 
well-being as a whole. 

Here are a few of the questions that the med- 
ical profession and its allies will have to answer 
sooner or later: 

1. To what extent does exposure to extremely 
low intensities on a 24-hour basis affect in- 
dividuals? 

2. What is the effect of these intensities on 
the very young and the aged? 

3. What are the consequences for the hyper- 
sensitive and the ailing? 

The official responsible for air pollution con- 
trol is much perturbed by these and other ques- 
tions for which he has no answers at present. 
A knowledge of these answers would guide him 
in deciding on how far-going controls should be 
to meet health requirements. 

The obvious need is for a thorough-going 
medical study in collaboration with the engineer- 
ing, chemical and statistical professions. This 
study would best be undertaken by some founda- 
tion or university staff competent to develop 
authoritative information. Until this is done. 
all yardsticks or benchmarks have only a tem- 
porary value because they are based on incom- 
plete reactions and data. The experience gained 
in the control of industrial health hazards should 
not be neglected, at least in so far as procedures 
are concerned, 

A study of the foregoing nature may well take 
many years, but the people will not wait that 
long and in the meantime results must be pro- 
duced. It behooves the control officer, therefore, 
to proceed as best he can with the presently 
available means and reduce the pollution in the 
manner I have indicated. 

Even for the so-called nuisances, standards are 
necessary. This is so because, on one hand, the 
definition of a nuisance needs a legal basis ac- 
ceptable to diverse courts of law. The way the 
law stands at present in most localities is that 
if the violating plant can satisfy the court that 
it uses modern equipment and some decent con- 
trols, the court will favor the offender. There- 
fore, it is not much use resorting to law for 
relief. On the other hand, the control officer 
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cannot, for obvious reasons, rely on the physio- 
logical reactions of the inhabitants of an affected 
area and must by some means assess the degree 
of justification. Therefore, standards, ranges 
of concentration or some benchmarks are neces- 
sary to guide the control officer, but they must 
be based on practical field experience. Results 
of laboratory experiments conducted under con- 
trolled conditions should be used with great dis- 
cretion. 

A further need is the design of controls which 
do not aim necessarily at the complete elimination 
of the pollutant but, rather, to its reasonable 
control. This might lead to the development of 
relatively inexpensive but practical controls that 
would not create additional difficult problems 
of installation and operation. 

To do some justice to this complex problem 
of air pollution control, large industrial com- 
munities must have an adequate and competent 
staff of their own. This staff should be located 
in a department of public health and welfare 
since it deals with a problem that could affect the 
health picture of man. It should be placed pre- 
ferably under the direction of a public health 
engineer and need not necessarily be under the 
jurisdiction of a health officer. In fact, the latter 
should not be shouldered with the additional 
responsibility of dealing with strictly engineer- 
ing problems. By the same token, the air pollu- 
tion control program should not be assigned 
to a building department or to the so-called 
“safety” department which administers police 
and fire divisions. In either of these cases, the 
administrative head will always regard air pol- 
lution as an auxiliary burden, and that might 
not lead to satisfactory relations with either 
the community or the industry. 

As to the staff itself, a great deal of at- 
tention must be given it. The day is well past 
when anyone with fair eyesight, good political 
support, and a Ringelmann chart can qualify as 
a smoke inspector. Even for this job the man 
must be a licensed operating engineer, as in- 
variably he has to inspect thoroughly the con- 
dition of the offending plant, evaluate its opera- 
tion and recommend improvements, if necessary, 
to a qualified plant engineer. In addition, he 
must have a working knowledge of human re- 
lations to get compliance with his demands with- 
out recourse to unnecessary drastic action. The 
staff would not be complete without some com- 
bustion and chemical engineers, chemists, and 
a well-equipped laboratory for the examination 
and analysis of samples collected in the field. I 
submit in this connection that an existing indus- 
trial hygiene staff might well form the nucleus 
of an air pollution control agency. However, in 
view of the importance of industrial hygiene, 
its staff should not be absorbed in but separated 
from air pollution work after having acted as 
a starter and stimulus. In any event, the in- 
dustrial hygiene engineer is at present the one 
most competent to deal with most phases of air 
pollution because of his experience with the many 
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types of air contaminants in confined spaces. 

Valuable additions to a well-rounded tech- 
nical staff would be a statistician and a meteorol- 
ogist—the latter to study and assess the im- 
portance of micro-meteorology in the area, and 
the former to collate, analyze and evaluate the 
mass of data that is gathered. 


N° PROGRAM to meet a problem such as this 

would be complete without a few words on 
education and good public relations. These two 
items are an indispensable part of the policy to 
be pursued by the control officer if he is not 
to become a victim of popular but uninformed 
clamor. 

In this specific instance education means ac- 
quainting the community with certain facts. 
One is that a price must be paid for the in- 
dustrialization of the local area. An air con- 
dition which equals that prevailing at a summer 
resort cannot be expected unless industry is 
evicted, but then the community will not be the 
same. Therefore, complete elimination of air 
pollution is unattainable without paying that 
tremendous price. All that can be reasonably 
expected is a reduction of the pollution to a 
tolerable level and, thereafter, it will be the 
permanent task of the control officer to main- 
tain it at that level. The other main fact is 
that since industry has been permitted to invade 
the community under usually controlled con- 
ditions such as zoning, it is entitled thereafter 
to pursue its activities in a reasonable manner. 
Industry is not to be regarded as an enemy of 
the community but as a provider of paid jobs 
and a heavy contributor to the tax income of 
the city administration. For these reasons, it 
is as much a part of the community as are the 
people living in it. 

A further piece of education that must be 
performed on the community is that neither 
legislation nor the waving of a magic wand 
will control air pollution in short order. Not 
only are there tremendous technical difficulties 
of the costliest nature involved, but considerable 
time is necessary to design, construct and install 
controls even when these have been developed 
and decided upon. It is always a matter of years 
before the air pollution problem can be brought 
under control; a problem which has been al- 
lowed to grow constantly, possibly for decades, 
before the people became aware of it. 

Furthermore, as the control feature gets un- 
der way, the pollution of the air becomes less 
and less by degrees and the reduction of its 
intensity and extent are not easily recognized 
by the untrained observer. It takes a definite 
absence from an afflicted area to realize an im- 
provement after one’s return to it. Therefore, 
as stated before, patience and understanding by 
the community are necessary virtues. 

On the other hand, industry must develop and 
pursue better public relations than it has done 
heretofore. Too often the offending plant is 
accused of indifference to the justified wants 
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of neighboring residents and is villified for it. 
This comes about generally because of the 
studied silence of management acting upon spe- 
cific advice of its counsel. Such silence arouses 
deep resentment among the neighbors who might 
even demand the closing of the plant. Mr. G. 
Edward Pendray, of Pendray & Leibert, Public 
Relations Consultants, of New York City, had 
this to say in a recent address: “It will be a 
long time before the companies involved in these 
incidents restore friendly relations in these com- 
munities, no matter how well they handle the 
situation from now on. Years of dodging or 
ignoring the problem of industrial waste dis- 
posal have brought their reward. No matter 
how much money may have been saved, theoret- 
ically, by this waiting game, it is likely to be 
lost many times over now, through the num- 
erous costly little means by which a hostile com- 
munity can hamper and embarrass a business 
management. In addition, these companies will 
be forced to do, by regulation, what they should 
have done long ago voluntarily. No money will 
be saved in the end, and good public relations 
will have been lost.” 

Speaking from personal experience, I find that 
the attitude and thinking of industrial man- 
agement is undergoing a rapid change for the 
better. They have become more cooperative in 
fact-finding and corrective studies which are 
bound to lead to substantial improvements. They 
are willing to acknowledge their offenses and 
state frankly their problems so that the public 
will appreciate their difficulties and understand 
that, in spite of their willingness, solutions can- 
not come overnight. This attitude leads to a bet- 
ter feeling between offender and sufferer, and 
thereby time is bought during which some sort 
of solution can be worked out. 

In the meantime, industry throughout the 
country has already spent tens of millions of 
dollars on this work and will have to keep on 
spending that kind of money for untold years. 
Some time ago the Public Health Service came 
up with a “guesstimate” that the cost to control 
the air pollution problems of all industries in 
the nation, would be in the neighborhood of 
five billion dollars. I do not believe that this 
guess was out of line, and it gives a good idea 
of the tremendous financial proposition facing 
the industries. For this reason, if for no other, 
it becomes incumbent on industry to study thor- 
oughly the air pollution factor when projecting 
a new process or a new plant. This factor in- 
cludes the aspects of local geography, topography, 
meteorology, as well as the actual emission con- 
trols. Corrective measures built after the basic 
installation is completed are always more expen- 
sive than when made in the planning stage. 

In facing up to the community problem of 
controlling air pollution, the question might 
arise as to how far the aspirations and demands 
of the people can be met without jeopardizing 
the existence of industry which is so vital to 
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the life of the community itself. The tremendoug 
control costs will be borne by all of us, in one 
way or another, and the public must be made 
to realize, therefore, that there is an economic 
point below which decontamination of the air 
cannot be pursued, but that there is a level where 
both industry and the community can exist com- 
fortably side by side. Many affected municipali- 
ties are spending a great deal of their tax in- 
comes to reach that point. 


IX CONCLUSION, let me summarize in the follow- 
ing statements: 

1. The community must not be misled into be- 
lieving that complete elimination of air pollution 
is economically attainable—it definitely is not. 
All that can be done is to strike a rational bal- 
ance between the right of industry to reasonable 
operation, the community’s demand for a decent 
living environment, and the community’s need 
for the economic support of the industry in- 
volved. 

2. Any legislation to be effective should be of 
the performance rather than of the punitive 
type. It must have the support and cooperation 
of the entire community, especially of the news- 
papers, as no law can be enforced unless it 
meets with the approval of the people upon 
whom it is imposed. 

3. The policy of enforcement should be, in the 
main, one of continual adjustment and education. 
Offenders must be given a free choice of means 
to solve their problems. Emphasis should be on 
the emission rather than on materials entering 
the combustion or other process. 

4. Except in cases of a definite hazard to the 
health and safety of the people, there must be 
no thought of arbitrarily closing down offending 
plants. On the contrary, industry’s cooperation 
must be enlisted to make it a good neighbor 
and preserve good public relations. All indus- 
trial centers try to induce the influx of additional 
plants for the benefit of the community and 
not to drive them away. 

5. Whatever program a municipal administra- 
tion undertakes, it must be of the long range 
type and implemented with adequate funds and 
a competent personnel. There is no prompt cure 
of the problem in sight and only arduous and 
persistent effort is effective—any statements to 
the contrary are fallacious. 

Finally, in meeting the problem of air pol- 
lution control, the administrative policy must 
not interfere with the legitimate channels of 
business, as otherwise, in the final analysis which 
is mostly economic, it cannot be of much benefit 
to the entire community. 

Ordinance, program and staff will be most 
effective when every possible dependence is 
placed upon education, reasoning, common sense 
and cooperative good neighborliness and good 
citizenship. They are destined to fail, in my 
opinion, when based only on arbitrary and legal- 
istic procedures. 
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TMOSPHERIC pollution has been defined as the 
excessive concentration of foreign matter 
in the air which adversely affects the well-being 
of the individual or causes damage to property.' 
The pollution may not always cause injury to 
health when it is intolerably annoying and dis- 
agreeable. Health hazards, therefore, need not 
be demonstrated to establish the public interest 
and need for air pollution abatement. When all 
of the sources of obnoxious chemical compounds 
are considered the list of possible atmospheric 
contaminants is a long one. It includes the final 
products of combustion of coal, oil, and gas, as 
well as intermediate compounds which may be 
the most serious offenders as far as the effects 
on the eyes and throat are concerned. 

The discharges from chemical and metallurgi- 
cal processes, refineries, disposal plants, stock 
yards, and incinerators also contribute to the 
general atmospheric pollution of a modern city 
to the extent of hundreds of tons of chemicals 
each day. Nature itself plays a share in bring- 
ing in dust and fumes from the outside, but 
more importantly in the effect of sunlight in 
promoting chemical reactions which convert in- 
nocuous compounds to irritating vapors and to 
small droplets which limit visibility by the scat- 
tering of light. Not all of these air contaminants 
have been identified. Only recently have attempts 
been made to delve into the complex mixture 
that is collected when air is drawn through a 
trap refrigerated by liquid air. Concentrations 
of organic materials are readily found that are 
sufficient to cause irritation of the eyes and 
throat. Some of these have been identified and 
their sources can be traced; others are known 
to be formed by photochemical reactions. It is 
important to realize that the concentrations en- 
countered are extremely small, much lower than 
those which would be found on the battlefield 
if toxic gases were used in chemical warfare, 
yet sufficient to be annoying and disagreeable 
even if they do not produce chronic effects. For- 
tunately nature is also responsible for the disper- 
sion and dilution of the pollutants by the winds 
which quickly carry them aloft and to far dis- 
tances. At times, however, it may serve to con- 
centrate the impurities when meteorological con- 
ditions hold the gases to the ground and retain 
them for many hours near their sources. Such 
conditions are prevalent in some localities more 
often than in others, yet the dramatic instances 
of air pollution have shown that, when these 
conditions occur, concentrations may exceed the 
tolerance limits and deaths occur in catastrophic 
percentages. What then are the principal con- 
stituents of air contaminants? An examination 


of their properties and behavior will provide a 
better understanding of air pollution problems. 

A simple classification into two types will be 
useful, namely, compounds that exist as gases 
or vapors, and those that form aerosols of solid 
and liquid particulates. The former include the 
permanent gases as well as compounds that boil 
below about 300°C which, when present in low 
concentrations, exist only as a vapor. Aerosols 
may be defined as suspensions of finely divided 
particles in the air in which the rate of fall is 
small compared to the Brownian movement or 
turbulent diffusion. 


ABLE I is a list of some of the obnoxious gases 

that are known to be present in industrial at- 
mospheres and their physiological effects observed 
at low concentrations. The threshold values, as 
well as those shown in the last column for 
dangerous concentrations, are by no means cer- 
tain, although they have been taken from authori- 
tative sources.?:2*.3 In general, the tendency of in- 








TABLE 1. 
PHYSIOLOGICAL EFFECTS OF GASES AND VAPORS 
SOMETIMES PRESENT IN INDUSTRIAL ATMOSPHERES!.2 
(CONCENTRATIONS IN PARTS PER MILLION 
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Acrolein CH:CHCHO eye irritant 0.5% 150-200 
Ammonia NHs throat irritant, 100 2,500 
edema 
Carbon co headache, heart 100 2,000 
monoxide effect 
Chlorine Ch irritation, edema 1 35-60 
Formaldehyde HCHO eye irritant 5* 20-100 
Hydrocarbons 
aromatic CeHs nausea 36° 10,000 
CeHsCHs 200° 
aliphatic CoH et al dizziness, nausea 500* 20,000 
(gasoline) 
Hydrogen HCl throat irritant, 5° 1,000 
chloride 
Hydrogen HCN headache, 10* 100-200 
cyanide paralysis 
Hydrogen HeF2 throat irritant, 3 50-100 
fluoride mottled teeth 
Hydrogen H:S paralysis 20* 500 
sulfide 
Nitrogen NO, NOs irritation, edema 26 100-150 
oxides 
Phosgene CcOCk lung irritant, 1 25 
edema 
Sulfur SOs throat and lung 3 50-250 
dioxide irritant 
Sulfur SOs throat irritant 2 10 
trioxide 





*These values are recommended by the Committee on Threshold 
Limits, American Conference of Governmental Industrial Hy- 
gienists, April, 1948, as maximum concentrations for continuous 
eight-hour exposure with no impairment of health or well being. 
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dustrial hygienists has been to lower the toler- 
ance concentrations because of the discovery of 
synergistic and chronic effects. Nevertheless, it 
is apparent that concentrations seldom reach 
physiologically important values except in periods 
of abnormal air stability. While some of the 
gases, such as chlorine, hydrogen chloride, 
hydrogen cyanide, and hydrogen sulfide, are 
recognized as being highly toxic, these are by 
no means the first to show physiological effects, 
nor are they the ones that cause permanent 
damage to health at the lowest concentrations. 
These will be discussed in the order of their pre- 
valence and importance in air contamination. 


Sulfur Gases and Vapors 
SULFUR DIOXIDE: Of all the compounds that con- 
tribute to atmospheric pollution, those of sul- 
fur are best known. Of these, the effect of sulfur 
dioxide has been subject to most investigation. 
The reason for this undoubtedly is the extensive 
damage that was done to crops and vegetation 
during the early part of this century by the 
high concentration of the gas from smelter 
stacks. In many cases, these have been brought 
under control by the installation of processes 
for the recovery of the sulfur dioxide and the 
profitable production of sulfuric acid.4 The sul- 
fur dioxide concentration in the air is usually 
considered a good index of the degree of indus- 
trial contamination. 

The average person can detect about 3 p.p.m. 
of SO. by odor and taste. At 10 p.p.m., irrita- 
tion of the throat becomes severe. Fifteen p.p.m. 
is the maximum concentration that is endurable 
for an hour or more. Irritation of the mucous 
membranes causes severe distress among asth- 
matics, and this may be the explanation for the 
low tolerance and severe effects of SO. among 
such people.* Concentrations above 0.5 p.p.m. 
are injurious to vegetation. The extent of the 
injury depends upon the atmospheric conditions, 
length of exposure, as well as on the concentra- 
tion. Extensive studies on this subject have been 
reported.®.7 

Sulfur dioxide in the air is known to con- 
tribute extensively to the corrosion of buildings 
and metal objects. It is the principal cause of 
acidity in rain water and fogs. There is some 
indication that it contributes directly to the 
formation of smog aerosols. It is known to be 
oxidized slowly in the presence of sunlight, 
yielding SO. which, in the presence of water 
vapor, is converted to sulfuric acid mist. When 
the humidity is high and natural fog exists, the 
gas is readily absorbed by the droplets, and is 
rapidly converted in solution to sulfuric acid. 
Such droplets persist when the relative humidity 
falls to the point where the water droplets 
evaporate. Recent evidence obtained in Los 
Angeles has indicated that the visibility is a 
direct function of the sulfuric acid content of 
the air and that these small droplets exist in 
concentrations sufficient to cause the observed 
obscuration. 
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The chief sources of sulfur dioxide in indus- 
trial cities are the combustion of fuels, smelting 
operations, refineries, and chemical plants. A 
large power station may burn 5,000 tons of coal 
a day, containing 5% sulfur in the fuel, and 
discharge as much as 500 tons of SO, into the 
air. Domestic sources and small apartment 
houses contribute their share, but in general 
these burn a better grade of fuel and the com- 
bustion temperature is not sufficient to burn 
the sulfur out of the ash. When coal is burned 
on a stoker, from 60 to 75% of the sulfur is 
converted into SO. and discharged in the gases.* 
When pulverized coal is fired, the percentage 
elimination amounts to 95% or more. The actual 
concentration of SO. in the gases depends on 
the method of firing and the percentage of excess 
air at the stack exit. In the combustion of re- 
finery sludge a large percentage of the sulfur 
appears as SO. even though it may all be in the 
form of sulfuric acid when it is fired. In some 
tests made by the writer at a large steam gene- 
rating station burning refinery residues, at least 
80% of the sulfuric acid was reduced to SOs., 
regardless of the type of fuel fired. The average 
concentration of SO. in the gases was as high as 
0.2 to 0.4 gr./cu. ft. These concentrations were 
obtained when the sludge contained 25% sulfuric 
acid or more.’ The combustion of hydrogen sul- 
fide results mainly in sulfur dioxide, but the 
stack gases form a blue haze because of the 
oxidation of sulfur dioxide to sulfuric acid. 

2. HYDROGEN SULFIDE: Since it can be readily 
burned to the less offensive sulfur dioxide, 
hydrogen sulfide itself is not often released into 
the atmosphere. When present in the air at con- 
centrations considerably below the physiologically 
significant point, it rapidly discolors lead paints. 
It is one of the constituents of the waste gases 
from pulp mills, and is prevalent around sewage 
disposal plants, gas plants, and mine seepages. 
It is frequently discharged into the air along with 
natural gas in flares from gas fields. 

3. SULFUR TRIOXIDE (sulfuric acid mist): The 
formation of sulfuric acid during the combus- 
tion of sulfur dioxide by spontaneous oxidation 
in the air has been mentioned. Sulfuric acid 
mist is sometimes discharged into the air from 
contact acid plants at concentrations as high as 
2 gr./cu. ft. (4,500 mg./cu. meter). The char- 
acteristic white plume may be seen for several 
miles. The aerosol particles never evaporate com- 
pletely, but reach a size depending upon the 
relative humidity and temperature of the air. 
Consequently, these plants are sometimes 
equipped with electrostatic precipitators or other 
devices for removing the mist. In combustion and 
roasting processes, sulfates and sulfuric acid 
are largely converted to SO., either by thermal 
decomposition or by the reducing action of car- 
bonaceous compounds. 

4. OTHER SULFUR COMPOUNDS: There are 
several other sulfur compounds that may exist 
in the atmosphere as obnoxious contaminants. 
Elemental sulfur itself is known to have lacry- 
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matory effects, although these are apparently 
not serious at the concentrations that have been 
detected in city streets. The severe effects of the 
persulfides of hydrogen, which are formed by 
combination of hydrogen sulfide and free sulfur, 
have also been reported.® 

The possibility of other sulfur compounds 
existing in the air has been pointed out. The 
presence of thiophene and mercaptans, which are 
among the most readily detected of all chemical 
compounds because of their extreme odor, are 
often the cause of complaints from the neighbors 
of pulp mills and refineries. 


Removal of Sulfur Compounds from Waste Gases 
THE development of feasible methods for re- 

moval of sulfur compounds from waste gases 
has occupied the attention of chemical engineers 
for many years. Because of the far reaching 
economic importance of sulfur and sulfur com- 
pounds and the engineering difficulties of treat- 
ing large quantities of gases by inexpensive pro- 
cesses, the problem has not been an easy one to 
solve. Various expediencies have been successful 
in dealing with local problems, but because of 
differences in the basic chemical economy, what 
may be successful in one locality or country may 
not be feasible in another. In the laboratory, 
the removal of an acidic constituent of a gas 
may be accomplished with ease, but when deal- 
ing with large tonnages the disposal of the pro- 
duct may become much more difficult than find- 
ing a method for the removal. In cases where the 
sulfur compound recovered cannot be dumped 
into the sea or into surface waters, mere removal 
is not sufficient. Recovery in a useful form is 
essential. The only forms in which sulfur can be 
used as a raw material or chemical agent in any 
quantity are elemental sulfur, hydrogen sulfide, 
sulfur dioxide, and sulfuric acid. These are 
arranged in order of decreasing percentage of 
sulfur in the compound, and therefore, as in- 
creasing amounts to be handled for a specific 
recovery job. Some industries which discharge 
the waste sulfur compounds in fairly high con- 
centrations are favorably located so that re- 
covery in one of these forms is feasible and 
economical. This is particularly true of the large 
smelters which produce by-product sulfuric acid 
from gases containing 5% SO. or more. When 
the concentration of the gas is below 5% it is 
usually considered necessary to concentrate it 
in some way before it can be used for sulfuric 
acid production. 


THE principal methods for treating gases con- 
taining sulfur dioxide are as follows:' 

A. Absorption in a liquid absorbent followed 
by regeneration by heating. Among the solvents 
that have been used are basic aluminum sulfate 
solution, organic amines, ammonium sulfite-bi- 
sulfite solution, and sodium borate-boric acid 
solutions. The principal difficulties involved in 
all these processes when applied to gases of low 
concentration are: (1) large amount of heat 
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required for regeneration; (2) partial oxida- 
tion of the dissolved sulfur dioxide; and (3) 
handling of large volumes of dust laden gases. 

B. Neutralization with ammonia and recovery 
of ammonium sulfate. This process is being 
used by the Consolidated Mining and Smelting 
Company of Canada at Trail, British Columbia, 
to recover SO. from gases containing less than 
0.7%. It is useful when ammonium sulfate 
fertilizer is being manufactured. The method is 
capable of reducing the SO, content of the 
exit gases to 0.05%. 

C. Neutralization by lime slurry. This is used 
at two large power stations in England for re- 
moving SO. from stack gases. The success of 
the process depends on the circulation of large 
quantities of lime slurry with calcium sulfite 
and calcium sulfate crystals to prevent scaling 
by crystallization on the scrubber surfaces. An 
efficient type of grid packing was developed for 
the process. The waste calcium sulfite and sul- 
fate must be dumped in the sea or on waste 
land. The process is applicable to gases from low 
sulfur fuels but is entirely too expensive for 
use with high sulfur fuels. 

D. Absorption in water or aqueous solutions. 
As a result of the standards set by the London 
County Council restricting the concentration of 
SO. in stack gases, elaborate processes were 
developed. The first of these that was installed 
on a commercial scale was a simple water scrub- 
ber in which sufficient time of contact was pro- 
vided to absorb the gas. Approximately 25 tons 
of water are required per ton of coal burned. In 
order to prevent discharge of solids and to 
reduce the oxygen demand factor, the effluent 
solution is aerated and filtered. The chief ad- 
vantage of the process lies in its simplicity. Its 
disadvantages are, (1) requirement of a large 
treatment plant, (2) application limited to 
places where acid effluent is permitted, (3) in- 
creased sulfate hardness of the water due to con- 
version of bicarbonate, and (4) excessively high 
costs. An attempt to reduce the size of the plant 
and at the same time produce dilute sulfuric acid 
of value by combining the absorption and oxida- 
tion steps in the presence of a catalyst was 
studied at the Illinois Engineering Experiment 
Station. The method has been used successfully 
in at least two industrial installations in which 
the dilute sulfuric acid produced is of commercial 
value. For stack gases from coal, partially oxi- 
dized tars inhibit the oxidation and stop the 
absorption of SO,. 

E. Recovery of hydrogen sulfide. The recovery 
of hydrogen sulfide from refinery gases is now 
an economically feasible process. In general, it 
it necesary to concentrate the gas by absorption 
in a solvent, followed by regeneration by heat- 
ing. For very low concentrations of H.S other 
methods, such as the Seaboard process, the Kop- 
pers Thylox process, and iron oxide boxes, may 
be used. When the gas is recovered in concen- 
trated form it may be oxidized to elemental 
sulfur. This has been used extensively in Europe, 
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where it is known as the Simons-Carves process. 
Several installations are now in operation in 
this country and others are being planned. Di- 
rect oxidation of hydrogen sulfide to SO, and 
conversion to sulfuric acid, without removing the 
water formed by the oxidation, is another pro- 
cess which is being used. Recovery of hydrogen 
sulfide to produce elemental sulfur, or sulfuric 
acid, of course reduces by an equivalent amount 
the sulfur dioxide discharged into the air. 


Nitrogen Compounds 

XIDES OF NITROGEN: The oxides of nitrogen 

are seldom present in air to the extent that 
their physiological effects can be noticed. Con- 
centrations as high as 0.4 p.p.m. have been re- 
ported in the Los Angeles atmosphere. Never- 
theless, these compounds may contribute in an 
important way to air pollution by indirect re- 
actions. They are known to catalyze the oxida- 
tion of SO,, particularly in aqueous solutions. 
They are responsible in part for the acidity in 
rain and fog and thus contribute to atmos- 
pheric corrosion. 

The oxides of nitrogen are formed in the com- 
bustion of some fuels, particularly by oxidation 
of ammonia. They are present in certain waste 
gases from refineries, especially those from the 
regeneration of cracking catalysts. Certain 
chemical plants, such as in the manufacture of 
sulfuric acid and in the pickling of stainless 
steel, release small concentrations of the gases 
to the atmosphere. 

The removal of the oxides of nitrogen from 
waste gases to reduce their concentration to a 
minimum is not easy. Nitric oxide, NO, is very 
slightly soluble in water and cannot be scrubbed 
out with ease. It reacts with the oxygen of air 
to form the brown gas, NO., which is readily 
soluble and can be removed. However, the re- 
action does not go to completion and there is 
always some NO present with NO,. In order to 
reduce the gas to the lowest concentration it is 
necessary to use a series of absorption-oxidation 
steps, which is expensive when large quantities 
of gases are to be treated. 

2. AMMONIA: Another nitrogen compound that 
is frequently present in the air is ammonia. 
This also is discharged from certain refinery 
operations and from chemical plants, and is al- 
ways detectable in the air around stockyards. 
The principal effect of ammonia in the air is a 
neutralizing one. Thus, it offsets the acid con- 
dition resulting from the oxides of sulfur and 
nitrogen. Nevertheless, it is seldom present in 
an equivalent amount, and its action is not en- 
tirely beneficial, since its reaction with the 
acidic gases always results in an aerosol of a 
fine ammonium salt fume, or droplets of solution. 
Thus there is usually a characteristic haze when 
ammonia or ammonium salts are released into 
the air. The gas is readily soluble in water and, 
since it has commercial value, its discharge into 
the air in appreciable quantities is usually pre- 
vented. 
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Halogen Compounds 

YDROGEN FLUORIDE: From the standpoint of 

atmospheric pollution the most important 
halogen compound is hydrogen fluoride. This 
is formed from the volatile silicon tetrafluoride 
which is readily hydrolyzed by the moisture in 
air to yield hydrogen fluoride. Any material 
that contains calcium fluoride, or the mineral 
fluorapatite, along with sand will yield silicon 
tetrafluoride when calcined, or when treated with 
acid. Consequently, aluminum plants and phos- 
phate fertilizer plants are sources of hydrogen 
fluoride. Recently, there has developed a con- 
siderable use of the gas itself in the chemical 
industry as well as in refinery processes. For- 
tunately, both hydrogen fluoride and silicon tetra- 
fluoride are easily removed by scrubbing pro- 
cesses, and many of these plants, realizing the 
danger of atmospheric contamination, have taken 
precautions to treat the gases before discharge 
to the atmosphere. 

The immediate physiological effect of hydro- 
gen fluoride is much like that of other acid gases. 
In concentrated form it produces irritation. of 
the throat and coughing. Its most serious effect, 
however, is from chronic exposure and from 
digestion of food from plants which have ab- 
sorbed the gas. Hydrogen fluoride causes the 
disease known as fluorosis in cattle and mottled 
teeth in man. 

2. HYDROGEN CHLORIDE: Hydrogen chloride 
sometimes occurs in the atmosphere to a slight 
extent. It is discharged from certain chemical 
operations and in small quantities from refin- 
eries, especially in the regeneration of cracking 
catalysts. In the latter case it appears to orig- 
inate in the salt which contaminates the oil and 
is hydrolyzed by moisture at the high tempera- 
tures and in the presence of the catalyst. The 
gas may also be formed by absorption and sub- 
sequent oxidation of sulfur dioxide by minute 
droplets of water condensed on salt nuclei. Hy- 
drogen chloride gas itself is hygroscopic and, 
like SOs, it quickly reacts with water to form 
minute droplets of fog. The gas can exist in 
the atmosphere at low relative humidities for 
it appears to pass through fine matted filters 
which will collect sulfuric acid mist. 

3. ORGANIC CHLORIDES: Attention to the pres- 
ence of organic chlorides as contaminants in 
the atmosphere has been brought by the search 
for very small concentrations of materials which 
will produce eye irritation and lacrymation. 
These compounds are known as a class to be 
among the most irritant of all substances, 
especially in the case of chlorinated aldehydes, 
ketones, and nitriles. Cyanogen chloride is a 
toxicant irritant gas which affects the eyes in 
concentrations as low as 0.05 p.p.m. It is 
formed by the action of chlorine on hydrogen 
cyanide, two industrial gases which are known 
to be discharged from certain operations. It 
is fairly stable and is hydrolyzed slowly when 
dissolved in water. Among the compounds 
which are used for tear gases are bromobenzyl- 
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cyanide, chloroacetophenone, and chloroacetone. 
The threshold lacrymatory concentrations of 
these are, respectively, 0.02, 0.05, and 4.7 
p.p.m. While none of these has been identi- 
fied in the air, certain compounds with similar 
structures have been found and it is natural to 
suppose that these would be highly irritating 
to the eyes. This information is cited to show 
that the list of compounds known to be present 
in polluted air is by no means complete, and ex- 
tremely small concentrations of many substances 
may produce unexpected physiological effects. 


Other Gases and Vapors 
((ABBON DIOXIDE AND MONOXIDE: The foregoing 
list by no means contains all of the gases 
that contribute to atmospheric pollution. At- 
tention has not been given fully to the products 
of combustion of hydrocarbons, especially those 
in which the oxidation is incomplete. Into the 
city air, millions of pounds of carbon dioxide 
and carbon monoxide are injected each day from 
the combustion of coal, oil, and gasoline. Ex- 
cept for unusual conditions, such as in pockets 
or directly in the gas stream close to the dis- 
charge point, concentrations of neither of these 
gases ever become hazardous. At least 0.5% 
carbon dioxide is necessary before the respira- 
tion rate of man is affected. At 5%, breathing 
becomes laborious, and 12 to 15% is definitely 
dangerous. Carbon monoxide is more insidious, 
and its danger in closed and unventilated places 
is thoroughly recognized. About 400 p.p.m. will 
produce a headache and discomfort within two 
or three hours, and 0.4% is fatal in less than 
one hour. Below 100 p.p.m., however, the gas 
has no effect and, since it is odorless and color- 
less, it hardly could be considered obnoxious ia 
the free outdoors. 

2. EXHAUST GASES: It is well known that the 
incomplete combustion of hydrocarbons ob- 
tained in a deficiency of air or by sudden cooling 
of a flame, will produce formaldehyde, acrolein, 
and other substances which have physiological 
effects at very low concentrations. If large quan- 
tities of these materials are emitted into the 
air they will persist over a wide area of dis- 
tribution. The aldehyde concentration of the 
air in city streets has been recorded and fluctu- 
ates to some extent with the density of auto- 
mobile traffic. Concentrations rarely exceed 0.2 
p.p.m. Aldehydes of higher molecular weight 
are also present and may be formed by photo- 
chemical oxidation of unsaturated hydrocarbons 
in the air. As indicated above, when these are 
chlorinated the threshold value for lacrymation 
becomes very low and such compounds may be 
responsible for public complaints. 

3. PEROXIDES: Organic peroxides have also 
been detected in city air, but at concentrations 
much below 0.1 p.p.m. These compounds are 
extremely irritating to the eyes when concen- 
trated and have an odor suggestive of the in- 
tense smog in Los Angeles and other industrial 
cities. Organic peroxides are also formed by the 
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action of oxygen on hydrocarbon and other or- 
ganic vapors, especially in the presence of sun- 
light. Their contribution to eye irritation in 
city air has not yet been determined. 

4. OZONE: Ozone is another compound whose 
presence in city air is suspected of contributing 
to minor physiological responses. It is present 
in normal air to the extent of 0.01 p.p.m., but 
in some cities the concentration may exceed this 
by 50-fold. In such concentrations it becomes 
an important factor in the rate of oxidation and 
deterioration of rubber goods and may cause 
the formation of obnoxious compounds from 
hydrocarbon vapors in the air. 


Aerosol Contaminants 

HE definition of an aerosol given above in- 

cludes all solid and liquid particulates in 
the range from about 0.01 to 100 microns in 
diameter. When the particles are large and con- 
sist mostly of water, it is common to speak of 
the system as a fog, mist, or cloud.’ If the 
suspended material is the result of combustion 
or destructive distillation, it is commonly called 
smoke. Fume is produced by chemical action or 
by volatilization. Dust results mainly from 
natural and mechanical processes of disintegra- 
tion and dispersion. While the particles of either 
smoke or fume may be either solid or liquid, 
dust consists of solid particles only. There are 
many sources of dust, smoke, and fume in in- 
dustrial and residential areas. Many smokes, 
such as those from clear wood fires or from 
motor exhausts, contain a very high concentra- 
tion of small particles, while others, such as 
black smoke from chimneys from the combustion 
of coal may contain fewer particles which, be- 
cause of their size, absorb or reflect light and 
produce opalescence. The appearance of a smoke 
depends not only on the number of ‘particles in 
a given volume, but also on their size in re- 
lation to the wave length of light. 


Properties of Aerosols 

N MANY ways the physical properties of aero- 

sols are more important in atmospheric pol- 
lution than the chemical nature of their con- 
stituents. They represent an interesting inter- 
mediate state of matter which possesses neither 
the molecular properties of gases nor the macro- 
scopic properties of liquid and solid continua. 
The properties of aerosols have been the subject 
of much research in the last 10 years, and much 
has been learned about their effect on visibility, 
deposition, coagulation, stability, diffusion in the 
atmosphere, electrostatic properties, and physio- 
logical effects. These are reviewed briefly. 

1. OPTICAL PROPERTIES—EFFECT ON VISIBILITY: 
From the layman’s standpoint, the most im- 
portant properties of an aerosol are that it can 
be seen and that it will obscure objects from 
his vision. When the concentration of the aero- 
sol increases, the loss of visibility will frequently 
restrict airport operations and, at times, even 
affect automobile traffic. The reason for the loss 








Page 112 


of visibility is not that the particles form a 
barrier to the light (the concentration in any 
stable aerosol is always extremely dilute) ; rather 
it is due to the phenomenon of scattering of 
light. Even when the particles are submicro- 
scopic and smaller than the wave length of 
light, their presence is manifested by bright 
spots in a beam of light. The amount of light 
that is scattered, and therefore the contribution 
of the aerosol to obscuration, depends not only 
on the concentration or number of particles per 
unit volume, but very much on the particle size 
and on the refractive index of the material. 
It turns out that the most effective size for 
light scattering by most liquid aerosols, based 
on the amount of light scattered per unit mass 
of material dispersed, is when the drop size is 
from 0.3 to 0.6 microns diameter.'* While 
large drops are less effective in scattering light, 
they remove light by absorption and therefore 
contribute to the obscuration. The blue haze 
which is characteristic of many industrially pol- 
luted atmospheres is usually associated with 
aerosols of very small particle size near the 
lower range of the wave length of visible light, 
i.e., 0.3 to 0.5 microns diameter. 

It is important to note that the number of 
particles per unit volume in an aerosol is ex- 
tremely large, although the total concentration 
in comparison with gas contaminants may be 
very low. A rough estimate of the concentration 
of an aerosol may be made as follows. We will 
assume that the average particle diameter is 
0.56 microns. It is known that the amount of 
material present as non-hygroscopic droplets of 
this size that is necessary to obscure an object 
from an observer in daylight is about 500 mg. 
per square meter. For a very dilute aerosol with 
a visibility perhaps of three miles, the concen- 
tration would be about 0.1 mg. per cu. meter. 
For particles of unit density this would cor- 
respond to 1600 particles per cc. (45,000,000 per 
cu. ft.). Suppose however, that the concentra- 
tion of particles increases 10-fold. The visibility 
now would be only 1600 feet and the mass con- 
centration would be in the order of 1 mg./cu. m. 
Compared with this, the droplets in a natural 
fog are much larger, ranging from 5 to 50 mi- 
crons diameter. Such fogs seldom contain more 
than five drops per cc. A fog containing 200 
mg./cu. meter has a visibility of about 500 feet.1% 
It is obvious that the light scattering efficiency 
per unit mass of material for the large drops 
is much less than that of the submicron droplets. 

2. DEPOSITION OF AEROSOLS: Since the mass of 
individual particles of an aerosol is extremely 
small, the momentum of the particles in an 
air stream is likewise very small. Consequently, 
the particles tend to follow the streamlines of 
the gas and flow around an obstacle. For this 
reason, the deposition of small particles may 
take place with very low efficiency. The efficiency 
of deposition has been shown to depend on d?Vp 
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(where d is the diameter of the particle, V the 
velocity of the gas stream, p the density of 
the particle, » the viscosity of the gas, and D the 
dimension of the obstacle.)!* This leads to some 
important practical considerations. In the first 
place, it tells us that very small aerosol par- 
ticles cannot be removed from a gas by spraying 
with water drops. The particles simply pass 
around the water drop as it penetrates through 
the gas. Spray scrubbers, therefore, are poor 
for removing smoke and mists. The same is true 
of impingers and baffles. One of the principles 
resulting from the deposition of aerosols that is 
most often overlooked is that the collection of 
a sample of the particulates is much more dif- 
ficult than sampling gas. Furthermore, the de- 
vices that are best used for gas sampling are 
very poor for aerosol sampling. Consequently 
it is not surprising to find that when the air 
is sampled for gaseous and particulate contami- 
nants, the very material that is desired for a 
sample is inadvertently collected with the lowest 
efficiency. The best methods for collecting aero- 
sols is to pass the gas through a fine filter. The 
actual pore size of the filter may be much 
larger than the size of the particles, but impinge- 
ment, electrostatic effects, and Brownian dif- 
fusion can bring about 100% collection in a very 
shallow bed. Such devices are now in practical 
use for removing dust, fumes, and mist from 
extremely large quantities of gases. 

3. COAGULATION: Concentrated aerosols ex- 
hibit the interesting property of coagulation in 
which the particles are brought together and 
coalesce. It has been shown that the rate of 
coagulation is proportional to the square of the 
concentration and almost independent of the 
particle size.!! The effective half-life of an aero- 
sol (that is, the time that it takes for the num- 
ber concentration to drop to one-half by coagu- 
lation) therefore depends very much on the 
concentration. It is estimated to be about five 
and one-half hours for aerosols containing 10° 
particles per cc., and six and one-half minutes for 
concentration of 5x 10° particles per cc. It is 
evident, therefore, that aerosols existing in the 
atmosphere will not contain much more than 
100,000 particles per cc., or about three billion 
particles per cu. ft. 

4. EVAPORATION: It is a characteristic pro- 
perty of aerosols of liquid droplets that the 
smallest tend to evaporate rapidly. Even in 
the case of sulfur particles of about 0.5 microns 
diameter, the vapor pressure is sufficient to cause 
them to disappear in about 24 minutes at 77°F. 
It is well known that very small droplets have a 
somewhat higher vapor pressure than that of the 
normal liquid. A water droplet of 0.5 micron 
diameter can exist even in saturated air only 
a few seconds. The large drops tend to grow at 
the expense of the small drops. Thus, droplets 
in fog are seldom found below 5 microns. The 
rate of disappearance of the small drops de- 
pends on the volatility of the material. When 


the droplets are composed of solutions of hygro- 
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scopic material, an equilibrium must exist be- 
tween the vapor pressure of water from the 
droplets and the partial pressure of water vapor 
in the air. This accounts for the fact that mist 
droplets of sulfuric acid in the air are usually 
larger than 1 micron diameter. In very dry air, 
however, the droplets may be smaller than this, 
and the concentration of acid correspondingly 
higher. 

The effect of an increase in humidity on the 
particle size of a hygroscopic aerosol is to in- 
crease the particle size and stabilize the aerosol. 
It is well-known that solid particles may serve 
as nuclei for hygroscopic aerosols and dissolve, 
or partially dissolve, in the condensed moisture. 
Droplets of salt sprays and sea water evaporate 
until they reach equilibrium with the humidity 
of the air. Hygroscopic sulfates and other 
materials in industrial dust absorb moisture and 
partially dissolve. These solutions also absorb 
sulfur dioxide from the air, and this rapidly 
oxidizes to sulfuric acid. In general, such aero- 
sols, being composed of larger drops, are not 
associated with blue haze. 

5. BROWNIAN DIFFUSION: Very small particles 
suspended in a gas possess some of the proper- 
ties of molecules. Owing to the impact of mole- 
cules of air, aerosol particles are in continuous 
movement, even in a quiet atmosphere. This is 
called Brownian motion. Such particles settle 
at extremely low rates, and, therefore, a per- 
fectly clean atmosphere is never attainable. Be- 
cause of the Brownian motion it might be ex- 
pected that aerosols of extremely small particles 
might be treated somewhat as gases, and that 
methods of collecting particles by absorption 
would be successful. Some devices which give 
extremely rapid absorption of gases have been 
tried for dust removal and this prediction has 
been borne out, although it is not known yet 
whether other effects may not be as great as 
those expected from the Brownian diffusion. At 
least they give the opportunity of applying a 
new principle to the solution of a difficult prob- 
lem when it comes to removing such particles 
from very large quantities of gases. 

6. ELECTRICAL PROPERTIES: Another character- 
istic property of aerosol particles is the ability 
to take on an electrical charge by collision with 
ions. Once having become charged, the particles 
are attracted to a pole of the opposite charge. 
Electrostatic precipitators, which are so success- 
ful in removing dust and fumes from gases, oper- 
ate on this principle. It is suspected that the 
same effect may take place when a stream of 
liquid is rapidly disintegrated by injection into 
a high velocity gas stream containing aerosol 
particles, thus accounting for the high efficiency 
obtained in such washers.’ 

7. DISPERSION OF AEROSOLS: It is frequently 
stated that small particles settle in the air at 
their terminal velocity which is given by the law 
of Stokes. This must be interpreted correctly. It 
is impossible to calculate the distance which 
small dust particles will be carried by wind 
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simply by estimating the time that it takes for 
them to fall in still air from the top of the stack. 

Aerosol particles are carried with the wind and 
are subject to the eddy turbulence which causes 
wide dissemination of gases. It is true, however, 
that aerosols differ from gases in that, when 
a cloud of smoke or dust reaches the ground, 
there is a certain amount of deposition of the 
particulates which would not take place in the 
case of gas molecules. The percentage of the 
particles that settle through the stagnant layer 
onto a surface depends on mass and size, but 
the actual free fall of heavier particulates will 
bring them to the ground only slightly faster 
than those of the small particles or gases. Fairly 
accurate estimates can be made of the behavior 
of gas and aerosol clouds under normal meteor- 
ological conditions. One of the interesting re- 
sults of these studies is that the concentration 
of a gas or aerosol near the ground depends on 
the total mass rate of emission and is independent 
of the concentration leaving the stack. Thus, dilu- 
tion of a gas with air at the same temperature 
has no effect on the ground concentration. An 
increase in the height of the stack increases the 
concentration of an aerosol and the rate of de- 
position on the ground. For a gas, the maximum 
concentration is inversely proportional to the 
square of the stack height, but for an aerosol 
cloud, the maximum concentration is nearly in- 
versely proportional to the height itself. A de- 
crease in turbulence in the air greatly increases 
the rate of deposition of an aerosol and the maxi- 
mum concentration at ground level.'5 

Much has been made of the rate of collection 
of dust as a measurement of air pollution. Such 
measurements only give an idea of the general 
dirtiness of a city, but they do not measure that 
portion of the pollution that contributes to low 
visibility. 

8. PHYSIOLOGICAL EFFECTS OF AEROSOLS: Aside 
from specific chemical or bacteriological effects, 
aerosols of solid particulates which penetrate the 
respiratory passages often result in pulmonary 
conditions. Most forms are manifested merely 
by pigmentation, with no effect on the function 
of the lungs. Two kinds of dust, however, pro- 
duce definite pulmonary disease, namely, silica 
and asbestos. Silicosis is an industrial disease 
caused by inhaling large quantities of finely 
divided silica. The action is not due to mechani- 
cal irritations, but is physico-chemical and can 
be modified by the presence of other minerals. 
The disease often results in tuberculosis. The 
result of the inhalation of asbestos is more of 
a mechanical irritation resulting in disruption 
of the blood capillaries in the lungs, thus leading 
to cardiac changes. 

With these diseases the duration and con- 
tinuity of exposure are of importance, as well 
as the concentration of the aerosol. With daily 
exposure over many years, about 1 mg. of dust 
per cu. meter of air is a safe level, Consequently, 
the diseases are more of the occupational type 
than of general public concern. 
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Interesting studies have been made on the 
penetration of small aerosol particles into the 
lungs. The nasal passages are excellent filters, 
and few particles above 10 microns will pass. The 
penetration increases rapidly below five microns 
diameter. Below one micron, the retention of the 
small particles in the lungs begins to fall off so 
that the net quantity retained becomes less for 
very small particles. 

There is some evidence of the synergistic 
effects of aerosols, that is, an increase in the 
physiological effect of other agents by their pre- 
sence. The Stanford Research Institute has found 
that aerosols of crankcase oil have slight irritat- 
ing effects on the eyes but when combined with 
another irritant, such as the vapors of formalde- 
hyde or acrolein, there is a decided enhancing 
effect of the irritating properties.'® 


Sources of Aerosol Contaminants 
OMBUSTION: All combustion processes produce 
aerosols to some extent, regardless of the 

nature of the fuel. Liquid and solid fuels always 
contain some non-combustible ash, some of which 
is dispersed into the air during combustion. 
While the percentage of the weight of the fuel 
that is discharged as finely divided ash is small, 
the number of particles of ash is indeed large. 
This is a source of contamination of the air by 
lead particles in the case of combustion of 
“leaded” gasoline. The combustion of coal in 
pulverized form is recognized as one of the chief 
sources of fine dust in the air. While devices 
have been installed in many power plants that 
will remove 95% of the fine ash, these are not 
sufficient to prevent air pollution. 

The efficient combustion of volatile and gaseous 
fuels requires thorough mixing with air in the 
combustion space if partially oxidized materials 
are not to be discharged. The burning of bitumi- 
nous coal in small household furnaces often takes 
place with the distillation of the volatile matter 
and mixing with insufficient air for combustion, 
resulting in thermal decomposition to produce 
tars, phenolic materials, aldehydes, and finely 
divided carbon, all of which are discharged as 
aerosols. Likewise, oil and gas burned in poorly 
designed and improperly controlled furnaces, dis- 
charge compounds that contribute to atmospheric 
pollution. Most fuels contain sulfur in some form. 
This is oxidized to sulfur dioxide which, when 
discharged, forms sulfuric acid mist by direct 
oxidation or by absorption in water drops. 

2. OTHER INDUSTRIAL AND DOMESTIC SOURCES: 
It has been estimated that over half of the in- 
dustrial dust released to the atmosphere in Los 
Angeles is of the sub-micron size. Most of this 
comes from the metal industry, blast furnaces, 
open-hearths, foundries, and smelters. The con- 
centration of dust measured in the stacks varies 
from about 0.3 grains per cubic foot (700 mg./ 
cu. m.) for the brass industry to 0.8 for open- 
hearth gases to 1.5 for gases from the gray 
iron foundries. Standards of emission based on 
the opacity of the stack discharge for these in- 
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dustrial sources of contamination are of little 
value. Obviously there is more to the control of 
air pollution than simply eliminating black 
smoke. A rational basis of control is to set a 
maximum on the amount of solids that can be 
discharged in any hour expressed as a percentage 
of the gross process weight. Adjustments may 
be made as a function of the size of the plant 
in order to permit small industries to make in- 
stallations of dust removal devices of suitable 
efficiency and at a reasonable cost. Large indus- 
trial units constitute a greater point source of 
atmospheric contamination and can usually ob- 
tain high efficiency of collection at a lower cost 
than small units. These considerations are the 
bases of the standards established by the Los 
Angeles County Air Pollution Control District.17 

The quantity of dust dispersed into the atmo- 
sphere by household furnaces and domestic in- 
cinerators in a large city amounts to hundreds 
of tons each day. The control over this is difficult 
and only an awakened and educated public can 
eliminate it. The burning of garbage and refuse 
in combustion units should not be permitted, if 
atmospheric pollution is to be avoided. Uncovered 
garbage dumps are the sources of gases, fumes, 
and dust, as well as being unsightly and unsani- 
tary. 

Some of the dust that arises from city streets 
contains particles of rubber supposedly eroded 
from automobile tires. The general cleanliness 
of a city is of course a municipal problem. Much 
can be done to eliminate trash and sources of 
dust that are dispersed by the winds and by the 
movement of traffic. Much of the dust comes 
from deposition of air-borne particles from stack 
discharges. 

3. NATURAL AEROSOLS: Fogs, spores, pollens, 
sea sprays, volcanic dusts, and dust dispersed 
from arid areas are all natural aerosols. They 
persist in the country as well as in the cities. 
The idea that combustion nuclei may lower the 
humidity at which condensation occurs because 
of the hygroscopic nature of the particles has 
been suggested frequently. Wright!* concluded 
however that water fogs in England are due to 
sea salt nuclei and, if supersaturation is attained, 
the fogs may thicken considerably owing to the 
deposition of water on the salt nuclei, which con- 
sequently become very much larger. Such de- 
position does not occur on the combustion nuclei 
if sea salt nuclei are present. Neiberger, after 
studying the nature and size of particles in the 
haze and fog of the Los Angeles region, reached 
a similar conclusion that it is not combustion 
nuclei acting alone that produce the differences 
between humidities in fog and stratus in indus- 
trial and rural districts.’ 


Conclusions 
HE NUMBER of constituents present in con- 
taminated atmosphere is as yet unknown. 
While methods of analysis exist for the common 
gases from industrial pollutions and a general 
idea of their prevalence has been obtained, there 
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are many organic vapors and compounds that 
may exist at concentrations above those for thres- 
hold physiological effects. 

The gases and vapors present in contaminated 
air are of interest mainly from their chemical 
behavior, whereas the physical properties of 
aerosols of suspended particulates are of most 
concern. 

Innocuous gases and vapors may be converted 
to obnoxious compounds by reaction with other 
contaminants in the presence of sunlight, or by 
reaction with oxygen of the air. These secondary 
reactions may be the source of eye irritating 
materials formed from partially decomposed and 
incompletely oxidized organic compounds. Sul- 
fur dioxide present in the atmosphere below the 
limit of detection by physiological response or 
the effective limit for damage to vegetation, is 
converted to sulfur trioxide by spontaneous oxi- 
dation in the air in sunlight, and by absorption 
by water droplets, to produce sulfuric acid mist, 
one of the principal causes of low visibility. 

The most effective particle size for the scat- 
tering of light, and thus in reducing visibility, is 
in the range from 0.3 to 0.6 microns diameter. 
A large percentage of the industrial dust, fume, 
and mist is in the sub-micron range. Such par- 
ticles do not settle out of the air but are dispersed 
in the same manner as gas discharges. Concen- 
trations of aerosols at ground level may be esti- 
mated for normal meteorological conditions. 
Meteorological and topographical conditions to a 
large extent control the degree of pollution from 
domestic and industrial sources. 
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“Ancestral Voices Prophesying .... Smog" 


MORE obvious peril resulted from the physiological state of almost the 
A entire population. “The health of the poor is what it must be,’ said 
the experts in hygiene, ‘but that of the rich leaves much to be desired.’ 
It was not difficult to find the causes of this. The supply of oxygen necessary 
for life was insufficient in the city, and men breathed in an artificial air.” 


—ANATOLE FrRANcE, in “Penguin Island,” published in 1908. 








Meteorology as a Factor in Air Pollution 


H. C. WILLETT, Ph.D., 
Professor of Meteorology, 
Massachusetts Institute of Technology, 
Cambridge, Massachusetts 


5 TRAGIC results of an exceptionally severe 
occurrence of smog (fog combined with in- 
dustrial smoke pollution of the atmosphere) at 
Donora, Pennsylvania, during the last days of 
October, 1948, focused attention sharply on a 
problem which has been with us increasingly 
since the earliest development of modern indus- 
try. The pollution of the atmosphere by the com- 
bustion of fuel and other industrial processes 
produces a variety of unfortunate consequences 
of which we are becoming increasingly aware. 
However, the weather elements may remove or 
disperse this pollutant material so effectively 
that its presence is scarcely noted. Not infre- 
quently the elements permit its accumulation to 
the point where it becomes a serious nuisance 
and probably a mild health hazard, while, on very 
rare occasions, under conditions of exceptional 
local topography, they may permit the local 
accumulation of noxious pollutants to poten- 
tially lethal concentrations, as in the Donora 
incident. The following discussion is concerned 
only with the weather aspects of the atmospheric 
pollution problem, including the complicating 
effects of topography. We will be concerned pri- 
marily with three practical problems: 

1. The specification of the meteorological fac- 
tors involved, and how they affect the concentra- 
tion of air pollutants. 

2. The evaluation of the weather factor as a 
potential pollution hazard in a selected locality. 

3. The avoidance of extreme pollution hazard 
by (a) judicious selection of plant sites, and (b) 
use of weather forecasts. 


Specification 
THE SPECIFICATION of the Meteorological Fac- 

tors in Air Pollution and Their Effects: The 
identity of the weather elements which play an 
important role in the removal or dispersal of 
atmospheric pollutants is rather obvious, but 
the conditions which determine their effective- 
ness of operation are not so evident at first 
glance. The two elements with which we are pri- 
marily concerned are precipitation, by which 
pollutants are permanently removed from the 
atmosphere, and air motion, or wind, by which 
local concentrations of pollutants are widely dis- 
persed throughout the atmosphere. In the fol- 
lowing discussion of the effectiveness of opera- 
tion of these two weather elements, it is assumed 
that we are dealing with a local source of indus- 
trial pollution of a type which will remain sus- 
pended in the air indefinitely, subject only to 
removal by falling precipitation or dispersion 
by air motion. 

A. Precipitation. Most of the particularly 


harmful chemical substances of industrial pollu- 
tion of the atmosphere are highly soluble in 
water. It is the hygroscopic character of many 
of these oxides (acid anhydrides) which is 
largely responsible for the density and persis- 
tence (against evaporation), as well as for the 
acidly corrosive nature, of the smog type of fog. 
However, it is only falling precipitation (rain) 
which effectively removes such substances per- 
manently from the atmosphere. In a smog they 
remain suspended in solution, the evaporation 
of the fog leaves them in the air, hence smog 
has little or no cleansing effect. 

Heavy precipitation is always an extremely 
effective cleansing agent, rain more so than 
snow, although snow is particularly effective in 
sweeping out soot or other solid dust particles 
which are suspended in the air. Regions where 
precipitation is substantial and frequent are rela- 
tively unlikely to suffer from excessive accumula- 
tion of industrial pollutants to high concentra- 
tions. Unfortunately, however, as appears in the 
following discussion, exactly those periods dur- 
ing which the wind conditions are most favorable 
to extreme smog development, are the very ones 
in which precipitation is least likely to occur. 
As a consequence, the initial relief of extreme 
developments of atmospheric pollution is unlikely 
to be effected by means of the occurrence of 
precipitation. 

B. Air motion. The dispersion of local con- 
centrations of atmospheric pollution by air mo- 
tion is a continuous process, but the rate at 
which the pollutant can be dispersed is extremely 
variable. To understand the factors upon which 
this rate of dispersion depends, it is necessary 
to distinguish between horizontal and vertical 
dispersion. 

1. Horizontal dispersion. Pollutant material is 
removed by horizontal transport from the source 
of pollution by any wind that blows. The effective- 
ness of this horizontal dispersion depends not 
only upon the speed of the horizontal transport 
as indicated by the wind velocity, but also upon 
the degree of smoothness or turbulence of the 
air flow. Under very turbulent conditions, the 
pollutant material is quickly diffused downstream 
in a current of rapidly broadening cross-section 
to a completely negligible concentration, such 
that the presence of the pollutant can be detected 
only to a short distance from the source. Under 
conditions of very smooth air flow the pollutant 
material may be carried downstream, close to 
the ground, in a relatively narrow ribbon of high 
concentration which may be a serious nuisance 
to any locality that is exposed to it even at a 
considerable distance from the source. An excel- 
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lent example of this localized effect of pollution 
at a considerable distance from the source is 
furnished by the damage caused across the inter- 
national border in the state of Washington by 
the drift down-valley of air pollution from the 
Trail Smelter in the Columbia River Valley. To 
a first approximation turbulent diffusion in an 
air current may be assumed to increase rapidly 
with wind velocity, hence it is only with quite 
light winds that the local accumulation of atmo- 
spheric pollution can attain serious proportions. 

2. Vertical dispersion. The upward dispersion 
of pollutants in the atmosphere is more effective 


on two counts than is the horizontal dispersion 


in relieving local concentrations. In the first 
place, pollutants carried upward are removed 
from the ground where their nuisance effects 
are primarily felt, and in the second place, since 
the horizontal wind velocity normally increases 
rapidly with height, the horizontal dispersion 
of the pollutant material is effected much more 
rapidly aloft than it is near the ground. Con- 
sequently the presence or absence of an appre- 
ciable wind velocity at the ground is of little 
consequence if the pollutant material is readily 
dispersed upward into the higher air layers. 
The absence of surface wind for prolonged 
periods has really serious implications for local 
industrial pollution only under atmospheric con- 
ditions which suppress vertical motions and the 
occurrence of precipitation. Hence it is neces- 
sary to consider just what are the atmospheric 
conditions which suppress or favor vertical 
motion of the air. 

3. Critical role of the vertical temperature 
gradient (lapse rate). The degree of suppres- 
sion or acceleration of vertical motion in the 
atmosphere is determined completely by the 
vertical temperature distribution, by the simple 
principle that relatively warm air tends to rise, 
relatively cold air to sink to the ground and 
collect in low-lying places. For vertical air move- 
ments to take place freely without resistance 
in the atmosphere, the temperature of the atmo- 
sphere must be colder by approximately 1° C 
per 100 m. elevation, for saturated air the lapse 
rate can be somewhat less. Normally the lapse 
rate (rate of temperature decrease with height) 
of the atmosphere lies between 0° and 1° C per 
100 m., and vertical motions as forced by the 
wind can take place without too much resistance. 
But in the exceptional condition of temperature 
increase with height, the case of a colder layer 
of air at the ground, known as an inversion of 
temperature, any appreciable vertical motion is 
completely suppressed. This is the only condition 
which permits the accumulation of atmospheric 
pollutants to dangerous concentrations. Such 
layers of cold air form at the ground, and col- 
lect in valleys and low-lying places generally, 
during periods of settled weather, clear skies 
and light winds, primarily during the colder 
part of the year and at night, in the absence 
of solar heating of the ground and lower atmo- 
sphere. The central portions of stationary or 
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very slowly moving high pressure areas, with 
their light winds and absence of cloudiness or 
precipitation are most favorable to the develop- 
ment of extreme conditions of smog (local indus- 
trial pollution). Such stagnant smog conditions 
are likely to become most extreme in the autumn 
(October, November) after the sun has lost its 
summer heat and the nights have become long 
and cool, but before the stronger winds and 
rapid weather changes of the winter season have 
set in. 

C. Shielding Effect of Fog or Smoke (Smog). 
The formation of a heavy smoke haze layer at 
the ground, particularly when it is thickened 
by fog to a dense smog, is in itself a factor most 
favorable to the continued local accumulation of 
atmospheric pollution. The heavy smog layer, 
especially if it lies in a deep valley, resists the 
penetration of the sunlight from above, thus 
preventing the heating of the cold valley air. 
Under exceptionally favorable conditions of light 
wind, a dense valley smog may persist through- 
out the day, from day to day, thus preventing 
the normal diurnal heating of the valley air and 
any mixing of this air into the free atmosphere 
above. In this manner the smoke pollution can 
continue to accumulate from day to day in the 
pool or lake of cold valley air, without any 
opportunity for the normal dispersion of the 
pollutant material into the free atmosphere 
above. It was exactly this condition of a stag- 
nant high pressure area, with extremely light 
winds surface and aloft, and the persistence of 
smog and relatively low temperatures in the 
valley for four days in succession which cul- 
minated in the Donora incident at the end of 
October, 1948. An equally extreme and persistent 
case of light wind, valley temperature inversion 
and dense smog was not even approximated in 
the weather records at Donora during the pre- 
ceding twenty years. Apparently it had not 
occurred there since industrial activity was near 
its present-day level, else a similar incident had 
occurred earlier. An even more lethal smog 
development occurred in the Meuse Valley, near 
Liége, Belgium, in December, 1931, under gen- 
eral conditions of weather and local topography 
which were almost identical with those at 
Donora. 


Evaluation 
EVALUATION for a Selected Locality of the 
Weather Factor in Local Atmospheric Pollu- 
tion: The estimation of the probable character- 
istics of a selected locality with respect to atmo- 
spheric pollution and extreme smog hazard is 
now recognized as important both for the loca- 
tion of new plant sites and for any decision as 
to the necessity of precautionary measures 
against excessive local pollution of the atmo- 
sphere in established industrial communities. 
The estimation of the possibility of either a 
chronic pollution problem in a given region, 
such as that now encountered at Los Angeles, 
or of the rare occurrence of an extreme smog 
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hazard in a restricted locality, such as that at 
Donora in October, 1948, must be based entirely 
on a consideration of the weather factor and 
local topography, assuming a given or prospec- 
tive industrial setup. This estimation cannot be 
expressed in quantitative terms, but it can be 
expressed in rather definite relative terms of 
comparison of one prospective region or site as 
being more or less favorable than another. How- 
ever, as might be expected, the evaluation of the 
weather factor in the pollution problem at a 
selected site has two naturally distinct aspects, 
namely, that of the large-scale regional weather 
pattern in the area concerned, and that of the 
effect of the immediate local topography on the 
local weather conditions. These two aspects of 
the evaluation of the weather factor are con- 
sidered in turn. ; 

A. Regional Weather Conditions. The evalu- 
ation of the seasonally normal or prevailing 
weather conditions as they affect the probability 
of smog or pollution difficulties in a given area 
can be made best from monthly normal charts 
of pressure and winds aloft, and from Weather 
Bureau statistics in the area. 

1. Use of monthly normal charts of pressure 
and winds aloft. Monthly normal charts of pres- 
sure (isobars or isobaric contours) at upper 
levels present a comprehensive picture of the 
monthly normal state of several important 
weather elements in the area represented. The 
isobars, or isobaric contours, may be considered 
as representing stream lines of the normal air 
flow, hence they give a picture of the distribu- 
tion of the prevailing winds aloft, which in turn 
are a good indication of the movement of pres- 
sure centers. Regions in which the isobars are 
crowded are regions of relatively strong air 
movement and normally rapid movement of highs 
and lows, a condition predominantly unfavor- 
able to extreme industrial pollution of the atmo- 
sphere. Furthermore cyclonic curvature of the 
monthly normal isobars aloft (curvature around 
a center of low pressure) in contrast to anti- 
cyclonic curvature( curvature around a center 
of high pressure) indicates a region in which 
low pressure areas dominate the normal monthly 
weather pattern in contrast to a region in which 
high pressure areas dominate. The latter con- 
dition, as noted above, is markedly favorable 
to the local accumulation of industrial pollutants 
in the atmosphere, the former condition is un- 
favorable. Hence it is evident that on such 
monthly normal upper level pressure charts, in 
regions in which the isobars are crowded and 
cyclonically curved the normal weather pattern 
is such that atmospheric pollution is least likely 
to be a problem during that month, whereas in 
regions of maximum spread and of ‘anticyclonic 
curvature of the isobars, atmospheric pollution 
is most likely to be a problem. 

The three slides presented illustrate this prin- 
ciple. They represent the normal mean pressure 
charts over North America at the 10,000 ft. level, 
for the months of January, July and October. 
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These months are typical respectively of winter 
conditions, of summer conditions, and of the 
mid-autumn period of most frequent severe smog 
conditions in the Appalachian region of the 
eastern United States. It is interesting to note 
the extreme contrast of wind conditions in the 
Pittsburgh area between the normal summer 
and winter patterns. It is only the rapid move- 
ment of upper winds and of pressure centers, 
leaving little opportunity for stationary high 
pressure areas, which prevents the cold winter 
season from being a period of most extreme 
atmospheric pollution in the Pittsburgh region. 
On the other hand in October, when nocturnal 
cooling of the ground surface already permits 
the formation of strong temperature inversions 
at the ground, the winds aloft are shown to be 
intermediate between those of summer and win- 
ter, thus permitting the occasional establish- 
ment of a stationary high in the Appalachian 
region, attended frequently by intense and per- 
sistent smog development. In the summer it is 
too warm for stationary highs to be effective, 
in winter they usually move too rapidly. 

It is interesting also to compare the January 
conditions in the Pittsburgh area with those in 
the Los Angeles area. To be noted is the con- 
trast of the pattern of crowded isobars with 
cyclonic curvature at Pittsburgh with that of 
widely separated isobars of variable curvature 
at Los Angeles. This contrast indicates the rela- 
tive predominance of stationary or slowly mov- 
ing high pressure areas much of the time at Los 
Angeles. This fact explains the persistent diffi- 
culty experienced with winter smog in that area 
in spite of an amount of industrial pollution of 
the atmosphere which probably falls considerably 
short of that produced in the Pittsburgh area. 

2. Use of weather bureau statistics. Monthly 
normal charts indicate the characteristics of 
the prevailing weather pattern as they affect 
atmospheric pollution in any region, but they 
do not determine the probable frequency or 
duration of the exceptional occurrence of ex- 
tremely severe smog conditions. For example, 
even during October the prevailing weather pat- 
tern at Pittsburgh, compared to that at Los 
Angeles, is unfavorable to atmospheric pollution, 
but when from time to time an ideal smog setup 
is established, then, depending upon local topo- 
graphy and industrial activity, conditions can 
become serious. The seasonal frequency and 
duration of such markedly exceptional weather 
occurrences in any region, facts which are not 
definitely indicated by the normally prevailing 
weather pattern, can be established only by the 
statistical analysis of a long series of past 
weather data in the area under consideration. 
The weather occurrence to be noted is that of a 
stationary or nearly stationary high pressure 
area centered in the region concerned, or of the 
corresponding weather conditions at a selected 
station. These facts are determined from a long 
series of daily weather maps or from a series of 
complete weather records at one station. 
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B. Important Role of Local Topography. Local 
topography is quite as important as the weather 
itself in determining the effect of weather on 
local pollution of the atmosphere. Particularly 
for the local accumulation of industrial pollutants 
to dangerous concentrations, such as that which 
occurred at Donora, the favorable or unfavorable 
aspects of the local topography are completely 
determinant. To be noted as features of local 
topography which favor, in contrast to those 
which discourage the local accumulation of in- 
dustrial pollutants, are primarily the following: 

1. A low elevation, particularly at the bottom 
of a deep valley or depression. In the absence 
of wind such a depression serves as a catch 
basin for the drainage of nocturnally cooled 
(heavy) surface air from the higher elevations. 
In this manner are formed deep pools or lakes 
of heavy cold air bounded at the top by a strong 
temperature inversion. Such lakes of cold air 
hold at rest near the ground any industrial 
pollution which is injected into them. The pollu- 
tion accumulates locally until such time as either 
a general strong wind, or sufficient heating to 
destroy the temperature inversion, can mix this 
resting air into the free atmosphere above. In 
contrast a location on a high elevation, or well 
up on steeply sloping terrain, is markedly un- 
favorable to smog accumulation, both because 
it is more exposed to the stronger winds which 
blow at higher elevations, and because in the 
absence of any general wind the downslope drain- 
age of surface cooled air tends to carry the pollu- 
tion away with it. 

2. An inland location, well removed from a 
coast line or any extensive water surface. In 
general, surface winds are lighter, and the stag- 
nation of surface air motion in low-lying places 
more frequent, the rougher the terrain. This is 
caused by the frictional and barrier resistance 
of the rough surface to air motion. In contrast, 
in the close proximity of extensive water sur- 
faces, air motion is markedly increased by two 
effects. The smooth water surface permits the 
wind to blow freely with little frictional resist- 
ance. Furthermore the reversible temperature 
contrast which exists during warm or cold 
weather between the water surface and the land 
surface is a direct cause of local winds, known 
technically as the land and sea breeze. Depend- 
ing upon the extent of the water surface and 
the amount of the temperature contrast, these 
two effects between them can increase winds 
appreciably to as much as 30 miles inland, at 
times. 

8. Illustrations of local topographical effects. 
A few cases will illustrate the practical working 
of these principles. Donora is ideally located in 
a deep narrow inland valley with local concentra- 
tion of heavy industry. In spite of a predominant 
weather regime unfavorable to smog, the occa- 
sional establishment of a stationary high during 
the colder part of the year can cause severe 
local smog conditions in the valley, and the 
winds in the valley tend to become light or nearly 
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calm during many clear nights. On the other 
hand, at Cleveland, which is exposed to the same 
prevailing weather regime and a heavy industry 
similar to that at Donora, the proximity of Lake 
Erie with its pronounced local wind regime com- 
bined with a surrounding terrain which favors 
strong cold air drainage towards the Lake makes 
the local conditions unfavorable to extreme pollu- 
tion. No serious difficulty of that kind appears 
to have occurred. The only case of lethal smog 
on record for which deaths exceeded those at 
Donora occurred at Liege, Belgium, in the Meuse 
Valley in December, 1931, under conditions of 
weather, of local topography and of industrial 
concentration which were almost identical with 
those at Donora. The difficulties experienced at 
the Trail Smelter deep in the Columbia River 
Valley in British Columbia is another instance 
of the unfavorable valley effect. However, at 
Trail, the valley, though very deep, is broad 
enough, i.e., the volume of air so great, that 
smog has not developed to a lethal concentration. 

Deep narrow valleys which lie high in the 
mountains are particularly favored locations for 
the accumulation of exceptionally cold air, i.e., 
for the formation of extreme temperature in- 
versions. Even quite limited industrial activity 
at the bottom of such a valley produces a serious 
smog nuisance. Instances are furnished by Ashe- 
ville, North Carolina, and Leadville, Colorado. 
Los Angeles, on the other hand, represents a 
location where the prevailing normal weather 
regime is exceptionally favorable to smog, but 
the local topography, i.e., level terrain and the 
proximity of the sea coast, is unfavorable. As 
a result Los Angeles is plagued with a more or 
less chronic, or frequently recurring, pollution 
nuisance, but has suffered no localized develop- 
ment of lethal smog. 

4. The assessment of local pollution (smog) 
hazard. To determine the extent of the unfavor- 
able influence of local topography on the smog 
hazard in a restricted locality, only a series of 
local weather observations, extending preferably 
over a period of at least one year without inter- 
ruption can be of any real assistance. This is 
necessary to determine with any certainty for 
each season the local valley effect, which is 
usually the primary problem. All that is neces- 
sary are regular observations of temperature, 
relative humidity and preferably also wind velo- 
city at the required site in the valley and at some 
hilltop location just above the valley. By the 
comparison of weather records at two such points 
it is possible to determine the actual strength 
and persistence through the day of the nocturnal 
temperature inversions which are formed in the 
valley, and the effect of the valley on the local 
wind regime. 


Avoidance 

AVOIDANCE of the Pollution Nuisance and Smog 
Hazard: It is evident from the foregoing 

discussion that from the weather angle there 

are two methods of avoiding or mitigating the 
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nuisance of atmospheric pollution and the hazard 
of extreme smog. This can be accomplished most 
effectively by the carefully considered location 
of plant sites or other sources of industrial 
pollution of atmosphere. For industry which is 
already located or where there is no choice of 
location, it is quite possible to anticipate, by 
suitable weather forecasts, the development of 
exceptionally unfavorable smog conditions, and 
hence to take any necessary precautionary 
measures. Each of these two methods is discussed 
briefly. 

A. Selection of Plant Sites. The selection of 
a site for any industrial plant which will be a 
source of considerable atmospheric pollution may 
be based in part on considerations of either 
regional or local weather conditions. Accord- 
ingly the procedure must be essentially that out- 
lined in sections III A and III B above. The 
relative meteorological advantages or disadvan- 
tages of any regional area can be rather definitely 
assessed, without any formidable amount of 
work, by any competent and experienced meteor- 
ologist, according to the two general procedures 
which have been discussed. The preliminary 
estimate by the monthly normal upper level 
charts involves almost no work. The analysis 
of a long series of past weather records from 
some representative weather station in the area 
is more of an undertaking, but it is by no means 
prohibitive. These two steps should be quite 
sufficient to establish the relative merits of the 
normal seasonal weather patterns in selected 
areas. 

Of equal or greater importance from the point 
of view of possible extreme smog hazard is the 
local selection of plant sites for heavy industry. 
This selection should be based, where possible, 
on the considerations of local topography dis- 
cussed above. An estimate of potential smog 
hazard can be ventured from a preliminary sur- 
vey of the local terrain, according to the principles 
already discussed. However, it should be empha- 
sized that in rough terrain this may be a locally 
most complex problem. Hence any reliable deter- 
mination of the potential smog hazard of a 
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specific location often must be based on a year 
or more of on-the-spot weather observations, 
as previously explained. 

B. Use of Weather Forecasts. Only a few 
words need be said in conclusion about the use 
of special forecasts of weather conditions excep- 
tionally favorable to smog development. Such 
forecasts are of practical value only for indus- 
trial areas where atmospheric pollution is known 
or considered likely to constitute either a severe 
nuisance or possibly an extreme smog hazard. 
Even then they are useful only in case effective 
precautionary or mitigating measures are both 
possible and provided for. Under these conditions, 
such forecasts will have extreme value if suffi- 
cient care is taken to have them properly issued. 
In this connection it should be emphasized that 
the smog condition is adapted to much more effec- 
tive and accurate forecasting than are most 
weather hazards. This follows from the fact that 
the extreme smog condition is one of slow move- 
ment or complete stagnation of the weather pat- 
tern. It develops gradually over a period of days 
in situ, and is accompanied by highly character- 
istic features of the weather pattern over a wide 
area, notably to the eastward. 

This gradual development is in marked con- 
trast to such phenomena as severe storms, cold 
waves and extreme temperature changes gen- 
erally, blizzards, and many heavy rains which 
are all phenomena that develop suddenly and 
frequently unexpectedly in a rapidly changing 
weather pattern. Consequently the forecaster is 
not caught with little warning by a sudden occur- 
rence of extreme pollution of the atmosphere or 
a lethal smog hazard. He can always follow the 
development step by step, and give adequate 
warning of the possibility of an extreme hazard 
before it exists, even when the weather fails to 
follow exactly the expected trend. It follows that 
the forecasting of extreme pollution or smog 
hazard can be considerably more effective than 
is the forecasting of most weather hazards. Con- 
sequently in cases where real advantage can be 
taken of them, such forecasts are of great prac- 
tical value. 





“A Sort of Tragic Fog” 


FTER some seconds of silence they saw about half a mile away, in the richer district on the other 
side of the river, a sort of tragic fog rearing itself upwards. A moment afterwards an ex- 
plosion was heard even where they were sitting, and an immense tree of smoke mounted towards the 
pure sky. Little by little the air was filled with an imperceptible murmur caused by the shouts of 
thousands of men.... The experts chosen by the courts discovered nothing that enabled them to de- 
termine the engine employed in the work of destruction. According to their conjectures the new 
explosive emanated from a gas which radium evolves, and it was supposed that electric waves, 
produced by a special type of oscillator, were propagated through space and thus caused the ex- 
plosion. But even the ablest chemist ‘could say nothing precise or certain. At last two policemen, 
who were passing in front of the Hotel Meyer, found on the pavement, close to a ventilator, an egg 
made of white metal and provided with a capsule at each end. They picked it up carefully, and, on 
the orders of their chief, carried it to the municipal laboratory. Scarcely had the experts assembled 
to examine it, than the egg burst and blew up the amphitheatre and the dome. All the experts per- 
ished, and with them Collin, the General of Artillery, and the famous Professor Tigre.” 


—ANATOLE Francs, in “Penguin Island,” published in 1908. 
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Dilution and Its Part in Effective Air Pollution Control 


GEO. R. HILL and MOYER D. THOMAS, 
American Smelting and Refining Company, 
Department of Agricultural Research, 
Salt Lake City, Utah 


DEQUATE dilution from the standpoint of con- 
trol of atmospheric pollution means the mix- 
ing of non-normal or foreign components of the 
air—whether they be dusts, fumes, mists, or 
gases with sufficient air to render their presence 
unobjectionable. To reduce their concentration 
by other means than mixing with air is not, 
strictly speaking, dilution, even though the same 
end is achieved. There are other means, how- 
ever, e.g., absorption, including adsorption, by 
soil, vegetation, and moisture, that bring about 
a reduction in concentrations in the air. They 
too will be considered as means of natural dilu- 
tion. 

Since sulfur dioxide is such a constant product 
of the combustion of all sulfur-bearing fuels, 
of the reduction of sulfide ores, of petroleum 
refining, and many other industrial processes, 
and is, therefore, a universal air pollutant, that 
gas will form the principal basis of discussion 
in this paper. The laws that govern the disper- 
sion of sulfur dioxide apply with minor dif- 
ferences equally well to other gases as well as 
fine dusts, fumes, and mists. 

Ever since it was discovered that hitherto 
unavailable metals, occurring in nature as sul- 
fides, could be recovered if the sulfur were first 
roasted off, great efforts and resultant great 
advances have been made by the smelting indus- 
try in getting rid of this element. From the 
earliest days of “heap roasting,” in which sul- 
fide ores were placed on piles of burning wood, 
with little thought of what was given off into 
the air, to the many modern efficient roasting 
devices, in which the effluent gases are trapped, 
treated, and then led through tight flues to tall 
stacks, runs a bit of metallurgical history, which 
while intriguingly interesting, would be inappro- 
priate here. The parallel legal battle of farmers 
and livestock men versus smelters has been one 
of the bitterest on record. The accomplishment 
of efficient means of smoke treatment today, 
stands as a monument to the zeal and resource- 
fulness of the men who pioneered the field of 
smoke control, in order that smelters and farmers 
might occupy adjoining areas without strife. 

Shortly after the installation of baghouses and 
Cottrell plants, by means of which solids were 
removed from the smoke streams, came exten- 
sive litigation seeking injunction to prevent cer- 
tain smelters from putting sulfur dioxide into 
the air. These smelters were enjoined from 
further operation, except as it could be done 
without injury to the farmers’ crops. The Ameri- 
can Smelting and Refining Company thought, if 
given the necessary time to study and improve 


the processes of smoke treatment, that this could 
be done at its Murray Utah smelter, and it was 
allowed some five years in which to make such 
studies and improvements. At that time the Mur- 
ray smelter was putting out the sulfur dioxide 
from a stack 200 feet high. 

In 1914 the Department of Agricultural Re- 
search of the American Smelting and Refining 
Company was organized, with Dr. P. J. O’Gara 
as its Director, Edward P. Fleming as Chief 
Chemist, and Wyatt W. Jones, Associate Plant 
Pathologist. Extensive researches were carried 
out!® along two principal lines: 

1. A study of the concentration of sulfur di- 
oxide that occurred in the air at ground level at 
different distances from the smelter at Murray 
under various wind and weather conditions pre- 
vailing. This was accomplished by means of a 
fleet of automobiles, each manned by two chem- 
ists, who took grab samples of the air in the 
direct path of the smoke stream and at varying 
distances from the stack, in 20-liter partially- 
evacuated bottles, determining the SO, therein 
by the Marston-Wells® method. 

2. A large series of fumigation experiments, 
using sulfur dioxide of various concentration and 
a large variety of crops in different stages of 
growth and under various humidity, soil-mois- 
ture, and light conditions. The crops were grown 
in thousands of plots six feet square, and trans- 
parent fumigation cabinets 6x6x4 feet high 
were placed over these to contain the sulfur 
dioxide-air mixture which was blown into the 
cabinet. Its concentration was also determined 
by the Marston-Wells® method. It was found: 

(a) That stack height does make a difference 
in the degree of dilution of the gas and that 
temperature of the exit gases also makes a dif- 
ference as measured by concentrations occurring 
in the field. 

(b) That different crops varied greatly in 
their susceptibility to sulfur dioxide injury. 

(c) That each crop differed widely in suscepti- 
bility as soil moisture, humidity, and light in- 
tensity varied. 

(d) That high concentrations quickly injured 
plants, and that as concentration decreased, much 
more time was required to produce injury, until 
finally a concentration was reached that would 
not injure the most sensitive crops at all, no 
matter how long it lasted. 

The leaves of plants are especially constructed 
to facilitate the rapid absorption of gases from 
the air. Therefore, leaves of SO.-sensitive plants 
furnish an excellent index to objectionable con- 
centrations. 
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The field survey of ground concentrations from 
Murray’s 200-foot stack revealed this surprising 
thing: That whereas sulfur dioxide was released 
by the smelter at a fairly uniform rate, the field 
concentration was anything but uniform. Most 
of the time it was not great enough to mark 
crops. All too frequently, however, it did cause 
marking, and occasionally under critical con- 
ditions, severe injury. Would a still higher stack 
dilute the gas still more, possibly to the point of 
innocuity all of the time? A stack 300 feet high 
did improve conditions, though not enough. 

From the amount of reduction with the 300- 
foot stack, it was established that a stack 450 
feet high would be required to reach the desired 
goal. Consequently a stack 455 feet high was 
built. This effected a much better dispersion and 
only rarely—on those occasions of dead calms 
lasting hours—did the gas reach the ground in 
objectionable concentrations. 

It then was decided to try to improve con- 
ditions still more by diluting the gases going up 
the stack four-fold by blowing air into the stack 
from a huge fan. Low concentrations at ground 
level resulted most of the time with this practice. 
When, however, a persistent calm occurred fol- 
lowing the installation of this fan, one of the 
worst burns in Murray’s history took place. This 
was an eye-opening discovery. 

To give added buoyancy, hot boiler gases were 
then taken to the stack and the diluter fan closed 
down. This materially reduced the SO, concen- 
tration reaching the ground. Finally a coal 
burner was built at the base of the stack, by 
means of which the stack gases were heated to 
as much as 165°F above the air temperature. 
This reduced the average concentration, at all 
distances from the stack, to one incapable of 
causing markings. 

Dr. O’Gara’s data justified his conclusion that 
each degree Fahrenheit of added stack tem- 
perature is equivalent to 24% feet of added stack 
height, so great is its effect on the buoyancy 
and consequent dispersion of the effluent gas. 

Hot gases coming from a tall stack effected a 
dilution of SO, sufficient to solve the problem at 
Murray under the operating conditions that then 
existed. Murray is located on the Bonneville Lake 
plain, miles away from mountainous terrain or 
large bodies of water. Would the same means 
effect a similar dilution in a hilly topography 
and/or adjacent to bodies of water? Similar 
studies were carried on at Tacoma, Washington, 
with a stack 300 feet high and replaced about 
two years later by one 573 feet high, with equally 
satisfactory results. 


A’ OTHER smelters, litigation was avoided 

and the nuisance mitigated by the con- 
struction of similarly high stacks at Alton, IIli- 
nois, and at East Helena, Montana. The Ana- 
conda Copper Company soon followed with a 
stack at Anaconda, Montana, 589 feet high, and 
located in addition on a bench several hundred 
feet above the valley floor. This, we are told, 
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has entirely done away with objectionable con- 
centrations there. The United States Smelting, 
Mining and Refining Company has built a tall 
stack at Midvale, Utah, the Phelps Dodge Com- 
pany a tall one at Douglas, Arizona, and the 
American Smelting and Refining Company has 
built other tall stacks at E] Paso, Amarillo, and 
Corpus Christi in Texas, at Garfield, Utah, Selby, 
California, Whiting, Indiana, and in Old Mexico 
at Rosita, at Chihuahua, and at San Luis Potosi. 
A stack in excess of 610 feet in height is now 
under construction at El] Paso, Texas. 

In 1928, Dr. Moyer D. Thomas, Research Chem- 
ist of the Department of Agricultural Research 
of the American Smelting and Refining Com- 
pany, made a robot—the Thomas sulfur dioxide 
autometer,'® which has been improved several 
times since!!:!*-13.14_-which would measure and 
record the concentrations of sulfur dioxide in 
the air continuously and automatically. Several 
of these have been installed at strategic points 
at various American Smelting and Refining Com- 
pany smelters and elsewhere, and have furnished 
precise information regarding sulfur dioxide 
concentrations surrounding those smelters, as 
well as in non-smelting areas. 


AS’ ILLUSTRATIVE of how an acute sulfur dioxide 

problem was completely solved by means of 
dilution of the smoke stream from a very tall 
stack, the case of the smelter at Selby, California, 
is cited. The Selby smelter is located at sea level 
near the mouth of the Carquinez Straits through 
which the Sacramento River empties its waters 
into San Francisco Bay. The Straits are in places 
less than a mile in width and abrupt hills on each 
side rise to heights of several hundred feet. 
While strictly an industrial area, it is a moder- 
ately-heavily populated one. The prevaling winds 
blow from the east during the winter months and 
from a westerly direction during the summer 
months averaging about 12 miles an hour in 
velocity. In 1934 the Selby stack was 146 feet 
high and, while only a limited amount of sulfur 
was eliminated, it nevertheless reached the 
ground at times in annoying concentrations. The 
Smelting Company tried to reduce these con- 
centrations by stack heating and by the “Sea- 
Captain” method of operation—closing down part 
or all of the roasters during critical weather 
conditions—thereby greatly increasing the treat- 
ment cost of its ores. 

In April, 1934, a Thomas SO, autometer was 
installed at Dillon Point 2.6 miles east-northeast 
of Selby, California, and in the direction of the 
prevailing winds from the Selby smelter during 
summer. Various studies of air turbulence were 
made. A pilot flew a smoke ribbon at various 
heights from Crockett to Selby and beyond. 
Thirty seconds later looping and quick dispersion 
of this ribbon had occurred. Studies made with 
toy balloons, one filled with hydrogen and the 
other with hydrogen and air to air buoyancy, in- 
dicated an average divergence of 15° between 
ground currents and those at about 600 feet ele- 
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vation. From these data it was believed a tall 
stack would remedy the situation even in this 
gorge. 

In 1937 a stack 605 feet high was erected at 
Selby on the same site as the old stack. It was 
placed in operation October 4, 1937. During the 
42-month period from April, 1934, to October, 
1937, concentrations exceeding 0.5 p.p.m. for a 
30-minute period, were recorded 842 times by 
this Dillon Point recorder. During the succeeding 
15 months following the installation of the high 
stack, one recording only as great as 0.5 p.p.m. 
was made. It was 0.52 p.p.m. The average of 842 
from the 146-foot stack was 0.72 p.p.m. There 
have been no complaints of odors or marked 
vegetation from Selby since the erection of the 
tall stack. 

Divergent wind directions at different heights 
are an effective means of dilution. Not infre- 
quently the smoke plume from a tall stack is seen 
blowing in almost the opposite direction from 
ground smoke originating at its base. What a 
dilution a smoke stream would get, dropping from 
the upper stream to the lower one! Hot gases 
from high stacks can put the smoke stream in 
this favorable position for dilution. 


Max papers have been published, particularly 

in Great Britain, concerning the effect of 
stack height on smoke dilution. In 1936 Bosan- 
quet and Pearson! under the caption “The Spread 
of Smoke and Gases from Chimneys” brought 
together the various data of these researches 
and worked out a theoretical mathematical equa- 
tion to express the ground-level concentration of 
the gases downwind, from a single chimney and 
from a row of chimneys. This mathematical 
equation for a single chimney, they also expressed 
as follows: 

“A theory has been developed by dimensional 
analysis for calculating the spreading of a smoke 
cloud from a chimney, and the results have been 
shown to agree reasonably well with experiment. 
At points close to the chimney the concentration 
at ground level is small, since but little smoke 
has diffused down to the ground. At a distance 
of the order of 10 times the height of the chim- 
ney the smoke concentration at ground level 
reaches a maximum. The concentration at that 
maximum varies inversely as the square of chim- 
ney height, and its actual value is almost inde- 
pendent of assumptions as to the variation of 
diffusion coefficient with height. At great dis- 
tances the concentration at ground level falls 
off again until after about 50 chimney heights 
the concentration varies as the inverse square 
of the distance and is independent of chimney 
height.” 

This means that doubling stack height would 
reduce ground concentrations to one-fourth, 
trebling to one-ninth, and that increasing it four 
times, to one-sixteenth of that from the original 
stack. 

Reasonable agreement with this theory of dilu- 
tion of Bosanquet and Pearson was found in the 
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summary of the earlier O’Gara and Fleming find- 
ings, as well as those recorded by the Thomas 
SO, autometer. These were summarized briefly 
in a paper by Hill, Thomas, and Abersold* under 
the caption “Effectiveness of High Stacks in 
Overcoming Objectionable Concentrations of 
Gases at Ground Level,” in November, 1944. 

O. G. Sutton* in 1932, under captions “A 
Theory of Eddy Diffusion in the Atmosphere,” 
and, in 1947, “The Theoretical Distribution of 
Airborne Pollution From Factory Chimneys,’ 
did much to definitize our knowledge on this sub- 
ject. This author’s equation agrees basically with 
the Bosanquet and Pearson equation under strong 
lapse conditions, in which there is an appreciable 
lowering of air temperature with each increment 
of rise in elevation. As the atmosphere ap- 
proaches a more stable condition in which there 
is less difference in temperature with elevation, 
Sutton’s equation means that the maximum 
ground concentration occurs progressively far- 
ther from the stack than 10 stack lengths. Under 
stable or inversion conditions the smoke would 
move slowly downwind as a thin ribbon with 
less lateral spreading, and under completely 
stable conditions should never reach ground. Of 
course such theoretical conditions never actually 
exist. 

The equation shows the trend as complete 
stability is approached. 

The equations of Bosanquet and Pearson, and 
of Sutton, are based on the idea that as the smoke 
stream proceeds, it fans out both horizontally 
and vertically, forming a cone of dispersed smoke. 
Dispersion occurs principally by eddy diffusion. 
At a certain minimum distance from the source, 
the edge of the cone strikes the ground. Pro- 
ceeding downwind from this point, the ground 
concentration increases rapidly because the verti- 
cal gradient across the cone is much greater than 
the downwind gradient. Soon a maximum ground 
concentration is reached, followed by a slow de- 
crease at first, which gradually accelerates until 
the concentration approaches an inverse propor- 
tionality to the square of distance. The equations 
state that the ground concentration varies di- 
rectly with the mass of contaminant emitted and 
inversely with the wind velocity. At great dis- 
tances downwind, stack height no longer in- 
fluences ground concentration. From that point 
on, the ground concentration tends to vary in- 
versely as the square of the distance. 

Thomas, Hill and Abersold, under the caption 
“Dispersion of Gases From Tall Stacks,”*® in an 
effort to test out these dilution theories of Bosan- 
quet and Pearson and Sutton, have endeavored 
to plot the Bosanquet-Pearson and Sutton equa- 
tions as applied to sulfur dioxide eliminated 
from smelters at Garfield, Utah, El Paso, Texas, 
Selby, California, and Tacoma, Washington. To 
get comparable units they have divided the aver- 
age monthly and yearly maximum field concen- 
tration for 30-minute periods and for two-minute 
periods, each times wind velocity, by the mass 
emission of that particular smelter. 
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The degree of agreement between these actual 
data and these theoretical curves was remark- 
able. The curves of Bosanquet-Pearsoa lie 
nearest to the stack and have maxima seven to 
10 stack lengths distant. The distance from the 
stack to the maxima in Sutton’s curves in an 
atmosphere with a very strong lapse rate is about 
double that of Bosanquet-Pearson. These data 
mostly lie very close to one or the other of these 
curves or between them, thus corroborating these 
principles of dilution. 

Hewson’s paper “Atmospheric Pollution by 
Heavy Industry’® has shown by unique methods, 
how the particular topography of the Columbia 
River Gorge has made more difficult the sulfur 
dioxide problem at Trail. 

Church,” under the caption “Dilution of Waste 
Stack Gases in the Atmosphere,” has described 
a unique piece of research on the dilution of 
visible smoke coming from a stack located on a 
perfectly flat sage-brush covered plain, uninter- 
rupted by buildings or trees, at the Hanford 
Works site in the State of Washington. A con- 
tinuous dense stream of oil fog was forced up 
a stack 16 inches in diameter and 200 feet high. 
The comparative concentration of oil-fog-air- 
mixture samples, taken at known distances from 
the stack at various known vertical temperature 
gradients and wind spreads, was determined 
photoelectrically. The temperature of the smoke 
leaving the stack was assumed to be near air 
temperature. 

Church classified the visible smoke plumes 
leaving the stack as “ ‘looping,’ ‘coning,’ and ‘fan- 
ning’; they occur when the lapse rate is unstable, 
approximately neutral (with wind), and stable, 
respectively.” The looping smoke stream was 
characterized by “eddies thermally developed and 
maintained, which have components of motion in 
all planes.” The rate of descent of the plumes 
in some of the vertical loops varied from 0 to 7 
feet per second and averaged 4 feet in summer 
and 3 feet in winter. Computing this for smoke 
which “levels off 225 feet above the ground” and 
using 4 feet per second drop, “segments of the 
plume would first contact the ground about 80 
feet from the stack with a horizontal wind velo- 
city of one mile per hour, 400 feet from the 
stack with a five-mile-per-hour wind, 800 feet 
away with a 10-mile-per-hour wind, and 1200 
feet distant with a 15-mile-per-hour wind.” 

“Neutral stability occurs only when wind velo- 
cities of 20 miles per hour or more are attained,” 
under which condition the smoke plume takes a 
conical shape the first fringes of which “reach 
the ground about 1600 to 2000 feet from a 200- 
foot stack.” This is eight to 10 stack lengths. 
Under stable conditions (temperature inversion ) 
“the plume remains in a horizontal plane gradu- 
ally widening downwind; it always stays in a 
thin layer vertically.” 

Church further comments as follows: “Little 
attempt has been made to compute the average 
dilution of the plume segments that reached the 
ground because normally the dilution ranges 
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from infinity to a minimum value and back to 
infinity in an irregular manner along a longi- 
tudinal section of the plume segment. Tenta- 
tively, dilutions on the surface may be set as 
approximately 2000 at 450 feet, 4000 at 900 feet, 
and more than 10,000 beyond 1700 feet.” 

For peak concentrations he gives the average 
dilution as 700 times at 1,000 feet from the 
stack, 1900 at 2,000 feet, 3500 at 3,000 feet, 5400 
at 4,000 feet, 7500 at 5,000 feet, 9700 at 6,000 
feet, and 11,600 times at 7,000 feet from the 
stack. 

It is thus seen that the Church data, using 
an entirely different method, and a visible smoke 
stream of particulate matter averaging about 
0.6 microns in diameter, roughly. parallels the 
O’Gara data as well as the Thomas SO, auto- 
meter data for sulfur dioxide gas. All tend 
to corroborate the Bosanquet-Pearson and Sut- 
ton formulae. 


wrt degree of dilution does the sulfur di- 

oxide in American industrial cities actually 
attain, and where does it ultimately go? In 
1936 Setterstrom and Zimmerman’ published 
the results of the recordings from a Thomas SO, 
autometer which they ran for a year at Yonkers, 
New York, in an article “Sulfur Dioxide Con- 
tent of Air at Boyce Thompson Institute.” These 
investigators found a maximum SO, concentra- 
tion of 0.75 p.p.m., an average concentration of 
0.033 p.p.m., and a concentration above 0.010 
p.p.m. for 62.2% of the time. Wind directions 
indicated that the SO, in the area came largely 
from New York City 15 miles away. 

In 1937 and 1938 Meller, Alley, and Sherrick,® 
of the Air Hygiene Foundation of America at 
Pittsburgh, made sulfur dioxide analyses of the 
air in Pittsburgh, St. Louis, Detroit, Philadel- 
phia-Camden, and Washington, D.C., regularly 
over a period of one year, with additional re- 
ports from a rover car, of spot sampling at Chi- 
cago, Cleveland, Birmingham, and some other 
industrial cities. About 125 to 150 sampling sta- 
tions, arranged in more or less concentric circles 
from the center of the cities to a distance of 
25 to 30 miles out were selected, and six cars 
were provided to do the sampling. Each car 
was equipped with two methods for determining 
sulfur dioxide—the iodine titration method, 
which was specific for sulfur dioxide, and the 
much quicker and more versatile method, the 
conductivity method, which would also account 
for all other absorbable substances capable 
of affecting the conductivity of the solution. 
These results were tabulated on cards. Of these 
cards, the authors say: “The two methods were 
then used simultaneously, with reasonably close 
check results; the appended tables, however, in- 
clude only the results obtained by the iodine 
titration method.” 

The remarkable agreement of these two 
methods showed that SO, was the only gas in 


‘appreciable concentrations found at most of the 


sampling stations. The authors include® a 
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picture of a typical card showing 0.125 p.p.m. 
by volume of SO, determined by the Wheatstone 
bridge, and 0.122 p.p.m. by volume of SO, deter- 
mined by iodine titration. A few of the cards 
taken in the vicinity of chemical plants did not 
show agreement, indicating the presence of other 
gases in the air. These measurements, made 
daily for a year, being in close agreement, 
would indicate that sulfur dioxide is the principal 
gas pollutant of those cities, and not other ab- 
sorbable ionizable substances to any appreciable 
degree. 

Pittsburgh had an average concentration of 
SO, in the air from October, 1936, to April, 
1937, in a zone of 30 miles radius from the center 
of the city of 0.064 p.p.m.® as an average of 3767 
tests. The maximum concentration of these 3767 
tests was 1.007 p.p.m. 

The air of St. Louis in a 30-mile radius, from 
October, 1936, to April, 1937, contained an aver- 
age SO, concentration of 0.147 p.p.m. in 3005 
tests® with a maximum of 2.266 p.p.m. of SO.. 

The SO, content at each station, the frequency 
of occurrence of sulfur dioxide at each of sev- 
eral concentrations, the maximum concentra- 
tions, and the average concentration are provided 
for each city surveyed by the Air Hygiene Foun- 
dation of America. 


HE average daily tonnage of sulfur dioxide 

going into the air in any of these cities is 
not given. The oil companies have estimated, 
according to the Los Angeles Times of Septem- 
ber 15, 1948, that 822 tons of sulfur dioxide are 
thrown into the air of Los Angeles daily. As- 
suming the SO, content of the air of Los An- 
geles to fall between that of St. Louis and Pitts- 
burgh, and to have an average, therefore, of 
about 0.1 p.p.m., it would take a body of air 
100 miles long, 40 miles wide, and 2,000 feet 
high to hold the 822 tons of SO, at 0.1 p.p.m. 
Where does all of this sulfur dioxide go? Ob- 
viously it goes somewhere and completely dis- 
appears, or else tomorrow’s 822 tons would double 
that average concentration. Where can it go 
but higher into the air and farther out or be 
absorbed by the soil and by the leaves of plants, 
there to enrich them and the soil upon which 
they grow. 

The coefficient of absorption by various ob- 
jects for sulfur dioxide is high—higher than 
for almost any other air contaminant. Sulfur 
dioxide is absorbed by vegetation and moisture 
and adsorbed by soils and other objects with 
which it comes in contact, with surprising rap- 
idity. Frequently as much as 40% of all the SO. 
blown into a fumigation cabinet 6x6x6 feet, 
at 1 p.p.m. and at a rate of 300-500 cubic feet 
per minute is absorbed before it can leave the 
cabinet. This shows how absorption can affect 
the concentration of that gas. If all additions 
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of sulfur dioxide to the air suddenly could be 
stopped, the measurable sulfur dioxide would 
disappear from the air in a matter of a very 
few hours at most—this because of absorption 
and of the rapidity of atmospheric processes 
in effecting natural dilution. 

When it is realized that one pound of sulfur 
dioxide at atmospheric temperature from a chim- 
ney only 10 feet high can be expected to reach 
the ground in the same concentrations as three 
tons—6,000 pounds—of that gas would if dis- 
charged from a 500-foot stack at a temperature 
110°F above that of the air, the possibilities of 
effecting adequate dispersion of hot gases from 
high stacks at once becomes vividly apparent. 
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Transformation as a Factor in Correction 


H. H. SCHRENK, Ph.D., 
Research Director, Industrial Hygiene Foundation, 
Mellon Institute, 
Pittsburgh 


ONTROL procedures for atmospheric pollutants 

are of two general types, those which do not 
require the collection of the pollutant from the 
effluent, and those which do require collection. 
There are three basic procedures which do not 
require collection. They are: 

1. Change in process to eliminate formation 
of pollutants. 

2. Dilution, usually obtained by high stacks, 
and, 

3. Transformation. 

In this discussion “transformation” refers to 
those atmospheric control procedures which de- 
pend on transformation of a harmful or ob- 
jectionable substance into one that is not harmful 
or objectionable. It is also limited to those pro- 
cedures in which the transformation takes place 
in the contaminated atmosphere, and does not in- 
clude those procedures where a reaction takes 
place in a collection medium. This naturally lim- 
its the scope of this paper to procedures which 
are applicable to those offending materials which 
can be transformed, without the use of collection 
media, to non-offending materials, or to concen- 
trations of potentially offensive materials which 
are not objectionable. 

An excellent example of the principle involved 
is the protection against carbon monoxide af- 
forded the wearer of a universal gas mask. 
Unlike other contaminants which are removed 
by some chemical or physical agent, carbon 
monoxide is not removed but is transformed to 
a relatively non-toxic material. The carbon mon- 
oxide-air mixture which enters the canister 
passes over a hopcalite catalyst which converts 
the carbon monoxide to carbon dioxide, which 
is not retained but passes out through the 
canister. 

In other words there is no accumulation of the 
pollutant in a collecting media but simply a trans- 
formation of a harmful substance to one that 
is not harmful. 

As might be anticipated, the practical applica- 
tions of such procedures are not numerous and 
do not compare with the many collection pro- 
cedures which have been developed for the re- 
moval of particulate matter or the chemical pro- 
cedures utilized for the absorption of gases. 
Nevertheless, this principle has a definite place 
in the control of atmospheric pollutants and, 
where applicable, has frequently proved an ideal 
solution. In addition to serving as the sole means 
of control it also may be used in conjunction 
with other control procedures. This naturally 
causes some overlapping, but where this occurs 
comment is limited to the transformation prin- 
ciple. 


Applications of Transformation 
N THE following presentation some successful 
applications of transformation are noted 
which indicate likely fields in which this pro- 
cedure may be used. Since, in general, every 
atmospheric pollution problem requires indi- 
vidual solution, the procedures are presented in 
general terms. Most transformation procedures 
are based on oxidation either by combustion 
or a chemical agent. 

SMOKE ABATEMENT: It is interesting to note 
that one of the most common and widely used 
procedures for atmospheric pollution control 
falls in this category, namely, smoke abatement. 
Smoke will be covered in a subsequent lecture, 
hence, only brief remarks pertinent to the sub- 
ject of this lecture will be presented. Pollutants 
from the combustion of coal may be divided into 
three main groups: gases; tars and soot (com- 
bustible matter); and fly ash (incombustible 
matter). The tars and soot constitute the black 
visible portion of the smoke, hence if they are 
removed the particularly noticeable portion of 
the pollution from the combustion of coal would 
be eliminated. The magnitude of the problem 
of attempting to collect the combustible contam- 
inants is such that one would naturally seek 
some simpler method. Since the tar and soot 
are combustible, burning them to carbon dioxide 
is a logical procedure for their removal. Not 
only does this transform the pollutants into un- 
objectionable substances, but it also produces 
additional heat. This, of course, does not solve 
the problem of atmospheric pollution from the 
combustion of coal, as it does not affect the 
objectionable sulfur gases or fly ash. Also it is 
not the only procedure used to combat smoke, 
nevertheless it demonstrates the practical appli- 
cation of transformation to the atmospheric 
pollution problem. 

CONTROL OF ODOROUS MATERIALS: Transforma- 
tion as a method of overcoming a nuisance is 
usually associated with malodorous materials.’ 
Numerous chemical agents have been developed 
for deodorizing, usually for some specific com- 
pound. When one considers the numerous or- 
ganic sulfur compounds such as the mercaptans 
and sulfides, and nitrogen-containing compounds 
as pyridine and amines which are highly mal- 
odorous and constitute a nuisance even in very 
low concentrations, it is obvious that the problem 
is a complicated one. In some instances the com- 
pound responsible for the odor may be difficult 
to identify or the odor may be due to a com- 
bination of several compounds. Under such cir- 
cumstances it is usual to resort to non-specific 
procedures such as oxidation or, more commonly, 
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combustion, since these materials can be com- 
pletely and efficiently destroyed by burning in a 
properly designed furnace. As the amount of the 
odorous substances necessary to create a nui- 
sance is very small the products of combustion 
do not constitute a problem. 

The difficulties that may be encountered in 
attempting to use a specific reagent are illus- 
trated by the following example. In the manu- 
facture of mercaptobenzothiazole, a rubber ac- 
celerator having a very offensive odor was pres- 
ent in the exhaust from the dryers. It was 
naturally assumed that the odor was due to a 
mercaptan, and various schemes for destroying 
mercaptans were tried over a period of nearly 
two years without success. It was finally de- 
termined that the odor was due to benzothiazole, 
a base. A control procedure was readily devel- 
oped once the cause of the odor was known. It 
seems possible that the problem might have been 
solved by combustion without resorting to iden- 
tification of the offending agent. However, com- 
bustion is not the universal answer to all odor 
problems, as there are many factors which must 
be considered. Probably the specific chemical re- 
action evolved was best, and the time spent de- 
veloping the method was justified. 

The application of combustion to destroy 
odors depends primarily on the economic aspects 
of the problem. Industrial furnaces available for 
other purposes may be used or a waste gas fur- 
nace for the specific purpose of burning the 
offending agents may be constructed. The cost 
of fuel may be a deciding factor. For example, 
one problem was solved satisfactorily by com- 
bustion in Texas where there was an abundance 
of natural gas, but the process was not prac- 
tical for the same problem in other parts of the 
country where the cost of fuel was much higher. 
This emphasizes the fact that each problem is 
an individual one, and the best control procedure 
can be selected only after careful consideration 
of all factors involved. 

In brief, combustion of malodorous materials 
is an ideal procedure for their destruction, but 
its application is limited particularly by econo- 
mic factors. 

Chemical Oxidations: Since the removal of 
malodorous materials by combustion is basically 
one of oxidation, one might expect to accomplish 
the same end by using chemical oxidizing agents. 
The most commonly used substance is chlorine. 
Gordon and Creitz? studied it for the elimination 
of obnoxious gases in the sulfate pulping pro- 
cess. They report that mercaptans and alkyl 
sulfides can be removed from the non-condens- 
able gases present in the relief gases from the 
digesters of the Kraft pulping process by 
means of a solution of hypochlorite sprayed into 
the gases. The method was not entirely satis- 
factory and supplemental procedures were neces- 
sary. 

In another operation in a rendering plant 
chlorine gas was mixed with the effluent which 
was passed through a tunnel in which water 
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was sprayed by means of a fog nozzle. This 
intimate contact of odorous material with the 
chlorine gas and water fog oxidized the mal- 
odorous compounds, thus destroying the odor. 

It. is questionable that the use of chemical 
oxidizing agents will receive wide application as 
a method of controlling atmospheric pollutants, 
but they will serve a useful purpose for certain 
special problems. 

Catalytic Oxidation: The catalytic oxidation 
of malodorous substances to render them inert 
has apparently received little attention. How- 
ever, considering the wide application of cata- 
lysts in industry, it would seem that this pro- 
cedure might receive more attention in the 
future. 





Control of Specific Substances 

YDROGEN SULFIDE: Hydrogen sulfide occurs 

widely in industry and, owing to its un- 
pleasant odor, is one of the most common nui- 
sances. Hence a great deal of attention has been 
paid to its control and numerous procedures 
have been developed. The simplest is combustion 
to sulfur dioxide. If used, the concentrations 
and conditions must be such that the sulfur 
dioxide does not constitute a nuisance. Other 
procedures based on the recovery of elemental 
sulfur or formation of sulfuric acid also have 
been used. 

In the refining of sour refinery gases, hydro- 
gen sulfide is removed by absorption in a special 
alkaline solution. The hydrogen sulfide is ex- 
pelled from the alkaline solution by boiling in 
a separate “actifier’” tower. The alkaline solu- 
tion thus stripped of the hydrogen sulfide is 
recycled for again extracting hydrogen sulfide. 
Since this is a recycling process the alkaline 
solution must have good absorptive properties, 
but also must release the hydrogen sulfide read- 
ily in order for the process to work efficiently. 
Sodium phenolate, ethanolamines, and tripotas- 
sium phosphate are successfully used. The hy- 
drogen sulfide thus collected must be processed. 
In some instances it is burned to sulfur dioxide. 
Another procedure is based on catalytic con- 
version to sulfuric acid, and a third procedure 
is based on conversion to elemental sulfur. 

In the latter procedure*® a part of the hydro- 
gen sulfide is burned to sulfur dioxide. The 
unburned hydrogen sulfide and the sulfur dioxide 
react in the presence of suitable catalysts to 
produce essentially pure sulfur. While the basic 
chemical reactions are simple, the process must 
be carefully controlled to obtain satisfactory 
performance. 

Hydrogen Sulfide and Carbon Disulfide: An 
odor nuisance from hydrogen sulfide and carbon 
disulfide is encountered in the manufacture of 
rayon. In a rayon plant in Germany* chemical 
means for recovery of the chemicals in the 
waste gases removed only 75 to 80% of the 
malodorous constituents. By burning the residual 
hydrogen sulfide and carbon disulfide to sulfur 
dioxide the odors were completely destroyed. 
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Perhaps there is more efficient recovery of the 
carbon disulfide in this country. 

Carbon Monoxide: Carbon monoxide is en- 
countered in many industries and, although there 
is no odor nuisance, its removal still may be de- 
sirable. Since it is a product of incomplete com- 
bustion its logical removal is by combustion. 
For example, Grindle® reports the removal of 
carbon monoxide in certain cupola operations 
by pulling the waste gases from the cupola, 
above the charge, through a boiler where com- 
bustion is completed. 

Aluminum Chloride: Molten aluminum alloys 
are chlorinated for the removal of certain ele- 
ments such as magnesium. This results in the 
formation of aluminum chloride which produces 
a dense voluminous smoke on hydrolysis when 
discharged into the atmosphere. The nuisance 
aspect of this smoke was recognized and tall 
stacks were built to prevent a smoke nuisance 
by diffusion of the effluent. This did not solve 
the problem, and experiments were conducted to 
develop a more satisfactory procedure. It was 
demonstrated* that aluminum chloride vapor 
could be converted to aluminum hydroxide by 
introducing steam into the furnace effluent gas 
stream. The aluminum hydroxide at the flue 
temperature of 600°F was decomposed to alum- 
inum oxide and water. The solid and stable 
particulate matter was readily precipitated in 
a Cottrell treater. This is another example of 
the combination of transformation with another 
control procedure. In this case treatment pre- 
ceded collection, whereas in the case of hydro- 
gen sulfide transformation followed collection and 
concentration. 

Sulfur Dioxide: Sulfur dioxide is also en- 
countered widely in industry and is one of the 
most common atmospheric pollutants. The sulfur 
dioxide released during the smelting of sulfide 
ores has been the basis of some of the most 
extensive air pollution studies, for example, the 
Selby commission report and the more recent 
investigations made at Trail, British Columbia. 
One means of controlling the sulfur dioxide is 
collection and catalytic conversion to sulfuric 
acid. This is not a universal solution but has 
served satisfactorily in many instances. 

Linseed Oil: Odors are given off during the 
boiling or aging of linseed oil. Although the re- 
sulting odors were not detected on the premises 
they were very objectionable at a distance of a 
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mile or more from the plant. The nuisance was 
abated’ by connecting the vent pipe from the 
kettles with the firebox of one of the boilers. 
This served to produce complete combustion and 
elimination of the nuisance. 

Starch and Corn Products: During the pro- 
cessing of corn products a disagreeable odor 
was discharged from the rotary driers where 
the gluten feed and the germ were dried. Ap- 
proximately 40,000 c.f.m. were discharged and 
the odors were carried a considerable distance 
and seemed to be nearly as intense a mile or 
two from the plant as at the source. Scrubbing 
and chlorination were unsuccessful. The vapors 
were finally collected and, after passing through 
scrubbers to remove chaff, they were conveyed 
to the forced-draft conduit of the power plant 
where they were mixed with about 200,000 c.f.m. 
of air and burned. The burning of the vapors 
under the fireboxes of the boiler abated the 
nuisance effectively. 


Summary 

HE transformation of objectionable to non- 

objectionable substances, without the neces- 
sity of collection, has been successfully applied 
to the control of atmospheric pollutants. The 
method is limited, in general, to substances 
which are readily oxidized, and the most com- 
monly used procedure is combustion of mal- 
odorous substances. The main disadvantage of 
the method is cost of fuel. It is not anticipated 
that transformation will have wide application, 
but for certain problems it may be the simplest 
solution. 
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The Sanitation Creed 


cen is a way of life. It is the quality of living that is 
expressed in the clean home, the clean farm, the clean business 
and industry, the clean neighborhood, the clean community. Be- 
ing a way of life it must come from within the people; it is 
nourished by knowledge and grows as an obligation and an ideal 


in human relations. 


—THE NATIONAL SANITATION FOUNDATION. 
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Pollens 
—Sampling and Control— 


ALFRED H. FLETCHER, 
Director, Bureau of Environmental Sanitation, 
New Jersey State Department of Health, 
and 
C. J. VELZ, 
Chairman and Professor, Department of Public Health Statistics, 
University of Michigan, 
School of Public Health 


Public Health Significance of Wind-Borne Pollen 
SS OF POLLENS CAUSING HAY 

FEVER: Plants may be pollinated by insects, 
by both insects and wind, and by wind. Those 
pollinated by insects are not important in causing 
pollinosis, but those pollinated by wind shed 
large amounts of buoyant pollen, and it is among 
them that the chief offenders causing hay-fever 
are to be found. However, most such wind pol- 
linated plants do not shed sufficient pollen to 
be of any significance in hay-fever production. 
The ragweed plants shed enormous amounts of 
pollen and are the principal causes of hay-fever 
east of the Rocky Mountains. 

Thommen! states that a single well-developed 
ragweed plant can produce one billion pollen 
grains in a lifetime. 

Wodehouse’ says that pollen must have three 
characteristics in order to cause hay-fever; 
namely, buoyancy, abundance, and allergenic 
toxicity. The weeds and grasses, and trees and 
shrubs which shed pollen having these three 
characteristics are fairly well known by aller- 
gists. 

Hay-fever caused by the trees affects people 
in the early spring; the grasses cause hay-fever 
in the early summer; and, ragweed causes 


autumn hay-fever. Sage brushes, mug warts and 
wormwoods are the offenders in the west. Pollen 
granules of the ragweed range from about 18 
microns to 22 microns in diameter.* Pollination 
from plants is heaviest in the early morning 
hours. 








Hay-fever studies in New Hampshire 1948, State of New Hampshire Department of Health, Division of Indus- 
trial Hygiene. Left, giant ragweed shedding pollen (after Wodehouse). 


Physiological and Other Effects 
‘THE etiologic agent is a single living cell, pollen, 
and, in each case, this agent releases a toxic 
or harmful substance which produces a charac- 
teristic effect only in such individuals as are 
susceptible to its action. The susceptibility is 
an acquired state and is termed an allergy. Hay- 
fever usually manifests itself as repeated sneez- 
ing and swelling, congestion and watery dis- 
charge from the nasal mucous membrane start- 
ing rather abruptly, and continuing over a pro- 
longed period; the symptoms being produced 
whenever the individual inhales air with a suf- 
ficient concentration of certain pollens. Pollen 
entering the eyes produces a similar effect. Her- 
edity plays an important part in causing indi- 
viduals to be predisposed to develop hay-fever at 
some time in their life. 

Dr. Creighton Barker,® Executive Secretary of 
the Connecticut State Medical Association, in 
an article published in June, 1945, refers to Dr. 
Morrill Wyman as the first physician to describe 
the cause of autumnal-type hay-fever in 1854 in 
his lectures at the Medical School of Harvard 
University. 

Dr. Barker comments further on a review 
of Daniel Webster’s case of hay-fever by this 
same Dr. Wyman. This is interesting because 
it indicates the influence hay-fever had on the 
life and career of a noted statesman. Many of 


Daniel Webster’s letters refer to the tremendous 
handicap he felt he worked under because of 
hay-fever. 


On August 15, 1832, he wrote, “In 


Center, short ragweed before pollination 


showing growth habit. Right, short ragweed growth in residential areas 











Page 1380 


o 0 


= —_ 


TIMOTHY 





INDUSTRIAL MEDICINE anp SURGERY 


e 


To 
(POA PRATENSIS) (AGROSTIO ALBA) 








CHOLION PLANTAIN 
(PMLEUM PRATENSE) (PLAMAGO LANCEOLATA) 


SWEET VERNAL ORASS 


March, 1950 


SHORT RAGWEED 
(AMBROSIA ELATIOR) 


CAMADA BLUEGRASS ORCHARD GRASS SORREL DOCK 
(POA COMPRESSA) § (DACTYLIS GLOMERATA) (RUMEX ACETOSELL A) 


& “ 


COCKLEBUR SOLDENROD 
(XanTHiVe SPECIOS UM) (SOLIDAGO) 


(AN THOXANTHUM ODORATUM) 


Hay-fever studies in New Hampshire 1948, State of New Hampshire Department of Health, Division of Indus- 
trial Hygiene. Left, spring hay-fever pollens. Center, summer hay-fever pollens. Right, fall hay-fever pollens. 


seven days I shall begin to sneeze and blow my 
nose, and the first week of catarrh is usually 
most severe.”” On September 12, 1832, he wrote 
“I am in the midst of my periodical catarrh or 
hay-fever or whatever they wish to call it. I 
read nothing and hardly write anything but 
signatures. The disease is depressing and dis- 
couraging.” Dr. Barker, in a summary of an 
appraisal of the influence of the disease upon 
Mr. Webster’s career, states that, with the ex- 
ception of 1839 when he was in the British Isles, 
Mr. Webster for 20 years suffered from the an- 
nual attack of what was, undoubtedly, ragweed 
pollinosis. The severity of these attacks in- 
creased as time went on, and it is very evident 
that he had an increasing apprehension of the 
disease each year. It is certain that he wished 
to withdraw from President Fillmore’s Cabinet 
(as Secretary of State) in 1850 because of the 
handicap under which he was placed by the 
disease. There is evidence that his chances for 
the Presidential candidacy in 1852 were hindered 
by a realization that he was not in good health. 

The hay-fever sufferer has sufficient with 
which to contend if his symptoms are those of 
hay-fever alone, but in some individuals the 
symptoms become worse as the season progresses 
and pollen asthma may develop. With the de- 
velopment of asthma, the patient’s ability to 
carry on his usual activities is very greatly re- 
stricted; he is sometimes completely incapaci- 
tated for the balance of the ragweed season. The 
air hunger of these patients with pollen asthma 
is very great and their suffering is out of all 
proportion to the actual seriousness of the dis- 
ease. Thommen! estimates that pollen asthma 
occurs in about 35% of all hay-fever subjects 
in the New York area, and, Huber® reports that 
pollen asthma occurred in about 54% of the Chi- 
cago hay-fever sufferers. Dr. Robert Chobot,? 
of New York City, estimates that at least 40% 
of all hay-fever cases go on to the production 





of asthma. He further states that the inadequate 
treatment of asthma may result in chronic in- 
validism. 


Prevalence of Pollinosis 

HERE is no exact estimate of the number of 

persons who suffer from pollinosis. The dis- 
ease is not reportable. Of all the plants that 
cause pollinosis, ragweed is by far the greatest 
offender. The U. S. Public Health Service® has 
estimated that from 2 to 3% of the inhabitants 
in the area east of the Rocky Mountains, with 
the exception of the Northern Great Lakes re- 
gion, Northern New England, and Southern 
Florida, suffer from breathing ragweed pollen. 
A survey conducted by the U. S. Public Health 
Service® (National Health Survey) during 1935- 
36 disclosed that hay-fever and asthma stood 
fourth in prevalence in a list of chronic diseases. 

Dr. Ralph V. Ellis,’® in an article on pollinosis, 
estimated from 2 to 4% of the United States 
population suffer from hay-fever. He reports a 
study based on personal histories taken at en- 
trance to the University of Minnesota, which 
showed that 5% of the students reported having 
hay-fever. 

It is generally agreed that hay-fever is not 
only common but has been steadily increasing 
from year to year. R. P. Wodehouse"! maintains 
that this increase is due primarily to the con- 
tinuous increase of hay-fever plants, given favor- 
able environments by some of man’s farming 
and urban land-use practices. 

Until recently any thought of action against 
hay-fever through engineering control of the 
environment by elimination of the sources of 
pollen pollution appeared hopeless. The discovery 
of 2, 4-D, and the demonstration of its effective- 
ness as an herbicide in the control of growth of 
ragweed are likely to change the emphasis from 
curative treatment of the individual to preven- 
tive effort as a mass public health measure. The 
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first hope and prospect of bringing relief to large 
aggregations of population is offered by 2, 4-D. 
The tool is available; what is now needed is the 
application of engineering intelligence to the 
problem. 

In accepting this new challenge and respon- 
sibility, the public health engineer must know 
more about the nature of pollen pollution and the 
factors that influence its production and distribu- 
tion. 

A whole procedure is yet to be developed 
and tested if practical control programs are to be 
devised and their effectiveness evaluated. 


Sources of Pollen Pollution 

ENERAL aerial dispersal is an extravagant pro- 

cess requiring the release of huge quantities 
of pollen grains to insure cross-fertilization. 
Thus, inherently, the wind pollination plants, 
trees, grasses, and weeds constitute the major 
sources of pollution. The trees and grasses are 
a valuable natural vegetative cover, but rag- 
weed is primarily a man-made source of pol- 
lution which can be eliminated. 

Variation in Pollen Production: The total 
amount of pollen produced in a season by a single 
ragweed plant has been estimated at eight bil- 
lion pollen grains per square foot of field sur- 
face, or about 60 pounds per acre.?? 

Variations in ragweed growth and pollen pro- 
duction from season to season are influenced by 
the extent to which natural vegetative cover has 
been disturbed and meteorologic and hydrologic 
conditions. Direct quantitative production data 
are not available, but a statistical analysis of 
total seasonal pollen counts as reflected by 24- 
hour gravity slide data indicates a normal prob- 
ability distribution with a coefficient of variation 
of the order of 0.3 to 0.4. In other words, vari- 
ations of 30% to 40% in total seasonal counts 
are normally to be expected. 

Pollen production during a season for the 
northeastern and central U. S. usually commences 
in late July and extends through August and 
September, gradually increasing to peak produc- 
tion during the last week in August and the first 
week in September. 

The day-to-day variation in pollen production 
is very great, depending upon stage of the season 
and the meteorologic conditions of the day. High 
wind and sunshine favor maximum release; 
humid cloudy weather inhibits release, and rain 
may practically eliminate production even dur- 
ing the peak of the season. 

An important aspect of pollen pollution is that 
ragweed does not continuously shed its pollen 
during the 24 hours of the day but is inclined 
to release its daily production as a batch or slug, 
usually between sunrise and noon. With a sud- 
den gust of wind the entire day’s batch may be 
discharged in a few moments with practically 
no further release during the remainder of the 
day. However, a quiet cloudy damp morning may 
curtail or postpone release to the latter part of 
the day. 
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Fig. |. 
Standard Shelter (24 hour Gravity Slide) 


Methods of Measurement 

wo methods of reporting concentration of pol- 

len grains are in use: number of grains per 

cubic yard of air, and number of grains per 
square centimeter of exposed slide. The former 
is a direct quantitative measure, the latter an 
indirect measure dependent upon means of con- 
tact between the slide and the air and the length 
of exposure to such contact. 

Twenty-four Hour Gravity Slide: The most 
commonly used method of measuring pollen con- 
centration is the exposed slide or the so-called 
24-hour gravity slide method as developed by 
the Committee on National Pollen Survey of the 
American Academy of Allergy. It consists of 
exposing a 1 in. x 3 in. petrolatum jelly coated 
glass slide placed horizontally in a standard shel- 
ter for 24 hours. The shelter comprises two 
9 in. stainless steel discs set horizontally three 
inches apart and held by three strut separators. 
The glass slide is placed in a holder in the center 
of and one inch above the lower disc. The shelter 
is carried on a 30 in. rod above a supporting base 
usually located on top of a tall building. Slides 
are stained and pollen grains identified and 
counted under a microscope and concentration re- 
ported as number of grains per square centi- 
meter of slide, collected in 24 hours. Fig. 1 
shows the standard shelter adopted, and details 
of the gravity slide method as approved by the 
Committee are set forth in the Appendix. This 
method is most commonly employed in pollen 
survey work to date primarily because of its 
simplicity and inexpensiveness, but it is far from 
satisfactory or adequate for engineering control. 

Since the standard procedure requires a 24- 
hour exposure the gravity slide method is not 
adaptable to measuring concentrations of pollen 
at the source of pollution during emission of the 
daily slug by the ragweed plant, nor for fol- 
lowing the course of the dispersion. The cur- 
rent practice is to locate standard shelters 
on top of tall buildings with a view to measur- 
ing general aerial pollution. By virtue of the 
long exposure and the location of stations, it 
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Fig. 2. 
Hawes Apparatus Volumetric Impinger (Instan- 
taneous and continuous 24 hours) 


is doubtful if current pollen counts give any 
measure of the high momentary concentrations 
at ground level to which people are exposed dur- 
ing the discharge of pollen. 

Another type of exposure impinges pollen grains 
against the slide, either by passing air at high 
velocity against a slide or by passing the slide 
at high velocity through the air (Durham Air 
Whip). In this type instantaneous counts can 
be taken at frequent intervals. 

Volumetric Methods: Volumetric concentration 
is measured by various devices in which prac- 
tically 100% of the pollen grains are removed 
from a measured flow of air passing through the 
apparatus. The pollen grains are identified and 
counted under a microscope and reported as con- 
centration per cubic yard of air. Some of these 
devices act as filters, others impinge the air and 
pollen grains at high velocity on a coated slide 
or adhesive strip. Also, electrostatic precipita- 
tors may be employed. More recently, efforts by 
Hawes, Lang and others have been devoted to 
developing a volumetric instantaneous and con- 
tinuous counter with a slide or adhesive strip 
actuated by a clock mechanism (Figs. 2 and 3). 
Volumetric devices are much more reliable than 
the 24-hour gravity slide and afford an instan- 
taneous as well as accumulative count. The 
Hawes!* apparatus is reported to give consistent 
results among consecutive counts, with a coeffi- 
cient of variation of the order of 3% to 5%. How- 
ever, most volumetric devices require a source of 
power, are complicated, and generally expensive. 

The most pressing instrumentation need for 
engineering control is an inexpensive portable 
apparatus for field work capable of accurately 
determining instantaneous concentrations for 
evaluating pollution at the source and for trac- 
ing distribution from a source. Two instruments 
offer promise in this direction, the Hill displace- 
ment pump and the Durham air whip. The Hill 
apparatus, a hand-operated displacement pump, 
impinges particles contained in the air intake 
at three spots on a coated slide for identification 
and counting. The intake cylinder is approxi- 
mately 4.5 cubic inches per stroke. The volume 
can be varied depending upon concentration of 
pollen, by the number of strokes. Its simplicity, 
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Fig. 3. 
Automatic Volumetric Pollen Collector 


portability, hand operation, and positive displace- 
ment recommend it for use in the field in measur- 
ing instantaneous high concentration levels. 

The Durham" air whip (Fig. 4) comprises 
a 36 in. aluminum rod with a slide holder at 
one end mounted at 45°, and a handle at the 
other for swinging the slide in a circle with the 
oiled face forward. The number of turns and 
rate of rotation can be calibrated against a volu- 
metric device as recommended by Durham or 
better by positive calibration in a chamber of 
known concentration of pollen grains. The whip 
is essentially a high-speed impinger and should 
produce consistent counts. The simplicity and in- 
expensiveness of the air whip makes it possible 
to employ a large number of samplers at one 
time for tracing the path of pollen distribution 
from a major source. 

Comparison of 24-Hour Gravity Slide with 
Volumetric Measurements: For the 24-hour ex- 
posed slides it has been assumed that pollen 
grains are deposited on the slide by gravity, 
subsiding in quiescent air in accordance with 
Stokes law. On this assumption, several equa- 
tions'® have been proposed for converting con- 
centrations per square centimeter of slide to 
concentrations per cubic yard of air. In actual 
practice, however, comparative counts by gravity 
and volumetric methods do not substantiate the 
gravity theory. This is not altogether surpris- 
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Fig. 5. 


ing, as air movements at prevailing velocities 
are far from quiescent or horizontal stream line 
flow. Probably because of high degree of turbu- 
lence associated with variation in air movement, 
pollen grains actually land on an exposed slide 
more in accordance with the laws of chance 
than with laws of gravity. This has been borne 
out repeatedly by reported experiments of expos- 
ing slides vertically, horizontally and upside 
down. The recent work of Wiley and Tarzwell'® 
at Cincinnati shows that in a double exposure of 
two slides back to back in a standard shelter, 
one face up and the other face down, though 
generally the inverted slides were from 40% 
to 50% of the upright, actually in seven of 34 
daily counts the inverted equalled or exceeded 
the upright count. Certainly the 24-hour ex- 
posure in the standard shelter is not simply a 
matter of gravity deposit and any attempt to 
convert 24-hour gravity counts per square cen- 
timeter to cubic yard of air by means of Stokes 
law is not reliable. 

An empirical conversion factor proposed by 
Durham"? and recommended by the Committee 
on National Pollen Survey of the American 
Academy of Allergy is based upon 17 simul- 
taneous test runs by standard gravity method 
and volumetric method, employing Hawes ap- 
paratus. The average catch of ragweed pollen 
(where short ragweed predominates) on one 
square centimeter of slide exposed in a standard 
shelter for 24 hours multiplied by 3.6 is taken 
as the equivalent concentration per cubic yard 
of air. A statistical analysis of the 17 test runs 
indicates individual ratios of volumetric count 
per cubic yard of air to gravity slide counts 
per square centimeter ranging from 1.1 to 7.0 
with a mean of 3.8 and a standard deviation from 
the mean of 1.9. The high variation is also il- 
lustrated by the plot of the ratios on probability 
paper (Fig. 5), and by the correlation plot of 
volumetric to gravity counts (Fig. 6). Under 
these conditions the reliability of the proposed 








Fig. 6. 


conversion factor, 3.6, is of a very low order. 

A similar series of 40 runs made by Durham!'* 
of slides exposed unprotected at the end of a 22- 
in. rod compared with volumetric runs, show 
ratios ranging from 1.8 to 26.7, with a mean of 
7.5 and a standard deviation of 6.2. This series 
not only shows higher variation but the distri- 
bution of ratios is highly erratic and skewed 
(Fig. 7), and widely scattered (Fig. 8). 

In comparing the probability plots of Fig. 5 
and Fig. 7, it appears that protecting the slide 
in the standard shelter tends to produce a rea- 
sonably normal distribution, while the data for 
unprotected slides are not normal and display 
sharp breaks and considerable skew. This illus- 
trates the sensitivity of the gravity slide data 
to type of exposure and emphasizes the dangers 
of attempting to compare old gravity slide data 
exposed in one type of shelter with those exposed 
in another type. Standardization of exposure 
shelter is clearly essential if comparisons are to 
be made among gravity slide counts. 


Factors Affecting Aerial Distribution 
RAGWEED pollen distribution is radically in- 
fluenced by location and quantity of ragweed 
and local meteorological and topographical con- 
ditions. Pollen distribution falls into two dis- 
tinct phases, local ground level dispersion in the 
vicinity of the plants, and general aerial distri- 
bution. The question as to the relative impor- 
tance of these two phases to the incidence of hay- 
fever has not as yet been adequately answered. 
In fact, few data are available on the nature of 
local dispersion, as practically all effort has been 
devoted to sampling general aerial pollution. 
General Aerial Distribution: In a previous 
paper!® the writer discussed some of the factors 
influencing general aerial distribution and illus- 
trated their effect on standard 24-hour gravity 
slide sampling data at 17 fixed stations in the 
New York-New Jersey Metropolitan District. 
Wind direction and intensity including up and 
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down drafts and precipitation play major roles. 
In addition orographic influences of topography, 
sharp deep valleys or protruding palisades, rad- 
ically affect local distribution. 

A most important factor dramatically appar- 
ent in the New York-New Jersey data is the role 
played by concentrated sources of pollution with- 
in the District. The basic factors of meteorology 
and topography have little meaning in a quanti- 
tative sense unless considered in relation to loca- 
tion of concentrated sources of pollution within 
the circle of influence. Contrary to a common con- 
cept, a region is not bathed in a uniform con- 
centration flowing in from great distances, but 
rather the general aerial pollen concentration 
comprises a series of varying paths of streak 
pollution, greatly influenced by location and con- 
centration of nearby sources. 

The distribution along any one path from a 
source depends upon the quantity of pollution 
at the source, the intensity of wind and the 
distance from the source. An analysis of the 
New York-New Jersey 24-hour gravity slide data 
indicates a relation along the major axis of wind 
direction of the form ?! 2. kD 
where ?. is the log of the percent of pollen con- 
centration remaining at any distance D from 
the source, and k is. the logarithmic rate of de- 
cline. From the meager data available, express- 
ing D in miles, k was found to vary between .01 
and .02 with a mean of .017. Using this mean 
and marked wind velocity, decline in general 
aerial pollen concentration from a source reflect- 
ed by standard 24-hour gravity slides is esti- 
mated as follows: 


Distance from Source of Remaining Pollen Concentration 


Pollution in Miles Percent of Initial Concentration 
0 100% 
7.3 75 
17.5 50 
35.5 25 
58.8 10 


This equation is an oversimplification, but as 
more data become available for refinement of con- 
stants it may be possible to define within practical 
limits for various wind velocity, the circle of the 
radius of influence of general aerial pollution. 

Local Ground Level Dispersion: While this may 
reasonably represent the decline in concentration 
of general aerial pollution, it does not adequately 
account for the initial ground level dispersion 
in the vicinity of plants following the release 
of their daily slug. An unusual opportunity was 
afforded Durham" to quantitatively measure the 
instantaneous concentration during a slug re- 
lease of pollen from a large stand of ragweed. 
At 9:00 A.M. August 21, 1945, near Highland 
Park, Illinois, he observed a great yellow cloud 
of pollen 50 feet high rising from a pure stand 
of some 30 acres of giant ragweed swept into 
the air by a sudden squall preceded by ideal 
ripening conditions. Durham reports a concen- 
tration shortly after this release of 9,600,000 
pollen grains per cubic yard of air. He further 
reports that “in spite of this and other similar 
dense clouds of giant ragweed pollen in the coun- 
try on that day the gravity slide at the Weather 
Bureau station in Chicago recorded a 24-hour 
average of only 60 ragweed pollen grains per 
cubic yard of air.” 

The transition from momentary concentrations 
of nearly 10 million poHen grains per cubic yard 
of air at the plant to general aerial concentra- 
tions of the order of 100 or even 1,000 per cubic 
yard is of major significance. Obviously, if such 
high concentrations can exist locally in the im- 
mediate vicinity of plants, the periodic slugs 
which sufferers may encounter in the vicinity 
of plants must greatly overshadow any dose 
which may come from general aerial pollution. 
With widely scattered ragweed usually found 
in densely populated urban areas certainly the 
opportunity for high concentration ground level 
contact is very great. 
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These facts lead one to question the relative 
significance and importance of general serial 
pollution as now reflected at widely scattered 24- 
hour standard gravity shelters located on top 
of tall buildings. 

Obviously, a new approach to sampling is called 
for if we are adequately to reflect the concen- 
trations to be encountered by the individual in 
the infested urban areas and if we are to measure 
the effectiveness of local ragweed elimination 
programs. 


Design and Evaluation of Control Programs 
THE basic principles of an engineering approach 
to environmental control of pollen pollution 
are no different from those applied in other fields 
such as mosquito control or stream pollution 
control. Essentially, four major operations are 
involved: (1) location of the sources of pollu- 
tion; (2) factors governing the distribution 
from the sources; (3) a system of sampling for 
follow-up to evaluate the control program; (4) 
the determination of allowable pollution concen- 
tration levels. 

The first basic principle is to locate the sources 
of pollution and to measure the extent and mag- 
nitude of each major source. This requires map- 
ping ragweed growth block by block throughout 
the entire city, including its periphery. It also 
entails sampling each major source during active 
discharge of pollution to appraise the intensity 
and volume of the load. 

Knowing the sources and magnitude of pollu- 
tion, it is then essential to define the nature of 
the distribution in relation to population centers 
to be protected. Here much basic investigation 
remains to be done. One or two fixed gravity 
count stations on tall buildings can hardly be 
expected to define the problem. As in stream 
pollution, it is logical to define the paths of dis- 
tribution and the nature of pollution concentra- 
tion variation along the path, by systematic 
sampling. It is logical to start at a source of 
pollen, working outward, and sampling at fre- 
quent intervals at many locations along the path. 
Again as in stream analysis, it should then be 
possible to evaluate relative responsibility of 
each source of pollution and to predict under 
different probabilities of meteorological condi- 
tions the improvement in pollen concentrations 
expected from any elimination program. Such 
analyses will define the range of area of influence 
and indicate the most profitable priority for elim- 
ination of the various sources. 

The initial design of a control program is not 
enough. A system of follow-up must be devised 
to evaluate progress and to insure a permanent 
level of control. Ragweed elimination is a con- 
tinuing problem, particularly in urban areas 
where constant disturbance of the soil brings 
forth new growth. A continuous annual mapping 
record must be maintained as to old and new 
sources. In addition, sampling must be continued 
to insure the desired air quality levels and to 
detect unexpected sources. Undoubtedly, with 
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the progress in new instrumentation the ease 
and accuracy of sampling will permit extensive 
coverage in the field with a minimum of per- 
sonnel and cost. 

The fourth basic factor essential to the pro- 
gram is knowledge of allowable tolerance limits 
for the susceptible population. This is a joint 
problem for the public health engineer and the 
allergist. Too frequently the 24-hour gravity 
slide data are employed as an index. In light 
of what we know about high concentration slugs 
near a plant and the failure of the 24-hour grav- 
ity slide count to reflect such high level doses, 
a more direct measure of allowable levels of 
concentrations is called for. One approach would 
be to expose susceptibles in chambers in which 
concentration of pollen can be controlled. Ob- 
viously, to design an economical elimination 
program we must know within reasonable limits 
air quality levels required. 

With an engineering approach to this problem 
it is not fantastic to predict that large urban 
areas may be brought under control to the bene- 
fit of a vast army of hay-fever sufferers. 


Control of Ragweed Pollen 

ERSONAL MEASURES: Individuals allergic to pol- 

lens can protect themselves by moving to pol- 
len-free areas during the pollinating season or 
filter the air which they breath during this 
period. Treatments with specific pollen extracts 
to develop resistance to the harmful effect of 
the pollen to which they are allergic provides 
relief to many who seek medical advice. The 
new antihistaminics are also used for temporary 
relief. 

These personal measures and combinations 
of them are available to those allergic individuals 
who can afford the expense or can adjust them- 
selves to the use of filtering equipment at all 
times, or to those who are relieved by medical 
treatment. 

CHEMICAL CONTROL OF RAGWEED: Since the dis- 
covery of 2, 4-D (2, 4-dichlorophenoxyacetic 
acid), a new field in public health has been 
opened. This chemical is effective in killing rag- 
weed plants and, at the same time, in encourag- 
ing the growth of other plants providing com- 
petition which discourages the growth of new 
ragweed in these areas in future seasons. 

The problem of controlling ragweed by spray- 
ing seems to break down into the following three 
broad types of programs: 

1. The control of ragweed in urban areas 
through a centrally directed and administered 
spraying program using 2, 4-D. 

2. The control of ragweed along highways and 
roadways in connection with the construction and 
maintenance of such highways. 

8. The control of ragweed on abandoned farm 
lands and in connection with the growing of 
certain farm crops, such as potatoes, corn and 
some grains. 

The use of 2, 4-D in urban areas, in centrally 
directed and administered spraying programs, 
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has already been shown to be feasible and prac- 
tical at very low cost. 

The control of ragweed and poison ivy along 
highways is being practiced by some of the more 
progressive highway and public works depart- 
ments. Such programs eliminate unsightly weeds, 
aid in the control of erosion, and are desirable 
in the development of picnic grounds. The poi- 
soning of highway workers with poison ivy has 
stimulated some departments to initiate such 
weed control programs. 

The control of weeds in connection with the 
growing of certain farm crops has received a 
great deal of attention by Agricultural Experi- 
ment Stations in the past four years. Consider- 
able research work has been done and progress 
made on the problem because of its importance 
in improving farm crops. 

However, to date, most of the ragweed con- 
trol work has been done in urban areas in close 
proximity to where people live and work to pro- 
vide relief to hay-fever sufferers. The discussion 
which follows is applicable primarily to control 
work in urban areas. 


Survey of Ragweed Growth 

FIELD survey to determine the location and 

extent of ragweed growth is necessary in 
order to estimate the cost of control and annual 
surveys are required to indicate progress in 
control from year to year. The extent of growth 
may vary greatly in different localities and can 
only be determined for a specific community by 
such a survey. 

The location and area of growth of the rag- 
weed should be recorded on a map. The survey 
in a built-up community would be carried out on 
a block to block basis. The scale of the map 
should be approximately one inch equals six hun- 
dred feet (1 in.—600 ft.). For a rough approxi- 
mation an area of 50 square miles can be mapped 
in a few days by one man in a car. If more time 
is available, the survey can be made in greater 
detail and with increased accuracy. 

In New York City it was found that approxi- 
mately 25°. of the area of the city was vacant 
subdivided land-and approximately 20° of this 
vacant land was covered with ragweed growth. 
The heavily built-up sections had little vacant 
land and, therefore, little growth. The suburban 
areas, however, even in New York City had many 
undeveloped and neglected areas that supported 
ragweed growth. Land subject to erosion, grad- 
ing operations, and new construction, leaving 
bare denuded soil without sod or some cover of 
plant growth, is a favorite spot for ragweed. 


Cost Estimate of Control 
AFTER the ragweed plant survey is completed, a 
tentative plan for spraying can be decided 
on. It has been found that the spraying has 
cumulative effects, and much of the ragweed area 
sprayed during the first year is converted into 
grasses and other plants. In any permanent con- 
trol program, therefore, it would not be neces- 
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sary to purchase enough equipment to eliminate 
the weeds in one year. In the three years of 
spraying in New York City, the area of ragweed 
growth was reduced to about 40% of the orig- 
inal area. This reduction was brought about 
even though only one-third of the equipment 
necessary to spray all the ragweed during the 
first season was used each season in the program. 

Equilibrium, or the end point, in this year 
after year reduction of ragweed growth in New 
York City has not been determined yet, but it 
appears possible that one-third of the equipment 
necessary to spray all of the ragweed in the first 
year will be enough equipment to spray the 
amount of ragweed which will occur each year 
after equilibrium is reached. This end point will 
be reached when the new annual growth of rag- 
weed is approximately equal to the area which is 
disturbed in that year by erosion, grading, con- 
struction and other means. The amount of seeds 
still remaining in the soil from past neglect will 
influence the amount of growth that will follow 
the disturbing and denuding of any area. 

A third factor which enters into any estimate 
of cost is the possible utilization of existing re- 
sources of the city in the new program. The ex- 
tent to which a cooperative program is possible 
determines the savings that can be made in the 
spraying. Cooperation of departments is especial- 
ly important in this type of program because of 
the rapid reduction in the extent of the problem 
during the first few years of spraying. In New 
York City, approximately half of the cost of the 
first three years of work was borne by the sev- 
eral cooperating departments of the city. 

To estimate the cost of the spraying program, 
the following outline can be used: 

1. Determine area to be sprayed in acres. 

2. Estimate equipment required (this includes 
trucks, pumping equipment and tanks, together 
with spray nozzles, hose lines, etc.). One truck 
can spray from two to six acres of ragweed 
growth a day, depending on the average size of 
the plots to be sprayed and the distance between 
them and the type of spraying equipment used. 

3. Estimate manpower needed in accord with 
outline which follows (this includes truck drivers, 
labor for spraying and supervision). 

4. Chemical required depends on the acreage to 
be covered and the type of growth, as well as the 
methods of spraying in accord with outline that 
follows. 

5. Incidentals such as repairs, storage of 
trucks at night, gas and oil, must be considered 
in the cost estimate. 


Engineering Control Program 
LEGAL BASIS FOR ACTION: Legal authority should 
be provided to permit spraying on private 
property. It is suggested that the law include: 
(1) provision for requiring property owners to 
remove ragweed from their property; (2) author- 
ity to declare such growth wherever found a 
public nuisance; and, (3) power to remove or 
abate the nuisance, or for such nuisance to be 
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removed or abated by public agencies when so 
ordered by the Board or Department of Health. 
Past attempts to control ragweed by forcing 
owners to remove ragweed from their properties 
have been failures because of the large expense 
in personnel and money entailed and the small 
number of owners that comply. The only success- 
ful method known is a centrally directed city- 
wide spraying program using 2, 4-D to eliminate 
ragweed from all public land and vacant private 
property. Special attention, however, must be 
given to fenced-in land, owned or occupied by 
railroads, public utilities, industrial plants, etc. 

Chemical Spraying: Spraying operations 
should start soon after the ragweed plants are up 
several inches and discontinued soon after polli- 
nation and seed production begin (see Fig. 9). 
It may pay, in order to cut down on next year’s 
crop, to continue spraying for a while even after 
pollination and seed production starts because 
seed and pollen production is stopped almost 
immediately by the spray treatment. In the 
New York City program spraying was started 
early in May and continued to early in September. 

The following table summarizes three general 
types of 2, 4-D used for the control of weeds: 

1. Sodium salt: 2, 4-Dichlorophenoxyacetate 
monohydrate 99%, 2, 4-D acid equivalent 83%, 
1.2 lbs. equivalent to 1 lb. of 2, 4-D acid. 

It is a general weed control formulation of the 
sodium salt with a wetting agent, in powder 
form. It is particularly adapted to high-volume 
spray work. Powder is mixed with water to form 


We 


Fig. 
2, D-4 absorbed by the plant is transferred to lower stem and roots 
and causes weed to starve. Plants thus treated will not produce pollen or seed 


Spray before flowers are fully developed. 
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a solution which can be sprayed evenly on area 
to be treated. 

2. Butyl ester: Butyl 2, 4-Dichlorophenoxyace- 
tate 50°, 2, 4-D acid equivalent 39.8%, 1 gallon 
(8.5 Ibs.) equivalent to 3.37 Ibs. of 2, 4-D acid. 

It is an emulsifiable oil base ester type of liquid 
formulation which can be used for either high or 
low volume spray work on grain and especially 
the more resistant woodtype weeds. The 2, 4-D 
ester concentrate is thoroughly mixed with water 
to form a milky-white emulsion and sprayed 
evenly over the area to be treated. 

3. Amine salts. Ethanolamine salts of 2, 4- 
Dichlorophenoxyacetate acid 67°, 2, 4-D acid 
equivalent 40°, 1 gallon (10.4 lbs.) equivalent 
to 4.16 lbs. of 2, 4-D acid. 

It is a water soluble ethanolamine formulation 
suited for economic and general agricultural us- 
age in either high or low volume sprays. It con- 
tains no oil. The 2, 4-D Amine salt concentrate’ is 
thoroughly mixed with water to form a solution 
and sprayed evenly over the area to be treated. 

The butyl esters are volatile, the fumes may 
drift, greater care in spraying is required, the 
costs are higher and the chemical is stronger 
and less efficient for the ragweed work. How- 
ever, the 2, 4-D (50% butyl ester) is especially 
good for woodtype weeds, such as poison ivy. 

Amine salts are also satisfactory for ragweed 
work. 

The sodium salt is used in New York City be- 
cause it has been cheaper there, has a high acid 
equivalent, and is easy to dissolve. Two and one- 
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Fig. 10. 
«Botanic and Agricultural groups guidance in tech- 
nical problems. A knowledge of the plant is essential 


half pounds in 250 gallons of water are used per 
acre. In applying the chemical 90% of the foliage 
should be drenched. 

Best results are obtained with 2, 4-D when 
weeds are actively growing, generally near bud 
stage. 

Care should be taken not to spray flowers, 
vegetables, plants, hedges, trees, etc., even though 
the concentration is weaker than is required to 
kill most other plants. A water solution can be 
mixed in a tank on the truck. One pound per 100 
gallons of water should be placed in the tank 
and mixed thoroughly with re-circulated water or 
a paddle or stick can be used to stir thoroughly 
before spraying. 

Equipment: The following equipment is re- 
quired for spraying. 

1. Automotive—truck or truck and trailer— 
one and one-half tons. 

2. Tank, 300 to 1,000 gallons or more. 

3. Motor and pump to develop pressure, 35 
to 100 pounds desirable. Should be able to con- 
trol spray at nozzle. 

Some converted street flushers were used in 
the New York City program. 

4. Two hundred feet of one-half inch and 
three-quarter inch inside diameter, high pres- 
sure or garden type hose. Use reel or hook for 
holding hose on truck. 

5. Nozzles—three types in use in New York: 

(a) .079 of an inch diameter general-purpose 
adjustable orchard guncone shaped spray. 

(b) .079 of an inch diameter orifice with triple- 
headed adjustable slot-shaped opening to give 
fan-shaped spray (adjustable handle—used by 
Park Department). 

(c) %-% of an inch fan-shaped (asphalt) 
spray. (Used in Queens.) 

Manpower: Ideal crew includes a truck driver, 
a sprayer for each hose line and a helper. If 
using two hose lines a driver plus three men is 
desirable. The helper drags, winds and unwinds 
the hose as the sprayer directs the stream at the 
plants. One of the men acts as the reporter, re- 
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cording and numbering location of lots sprayed 
on a map and the area of the weeds sprayed on 
a separate sheet identified by same number. A 
four-man crew will spray from two to six acres 
per day, depending on size of each plot sprayed 
and distance between plots. Extensive areas in- 
crease the acreage that can be sprayed. Scat- 
tered areas take longer. 

Supervision: The basic objective in a ragweed 
control program is the reduction in hay-fever 
suffering. This is public health. It seems advis- 
able, therefore, that the Health Department 
direct and coordinate the over-all program. The 
technical know-how must be made available, the 
budget prepared, and funds secured. 

Supervision over the spraying operations and 
the routing of trucks, together with recording 
work done as to location and extent of weed 
growth must be provided. 

The spraying phase of the program is largely 
an engineering operation although botanists are 
as essential in a program involving plants as 
entomologists are in controlling of mosquitoes 
(see Fig. 10). Mixing the chemical and spraying 
properly to insure killing the weeds while safe- 
guarding against injury to adjacent vegetable, 
tree, hedge, and flower bed growth requires close 
supervision. One well-trained man can adequate- 
ly supervise several trucks if provided with a car. 
Trucks can be spaced and routed to facilitate 
such supervision. 

Reports should be turned in at the end of each 
day and should include in addition to the location 
and the extent of each lot sprayed a record of the 
date, time of starting out, general area of city 
sprayed, amount of chemical used, number of men 
working, and other such information that may 
be helpful in analyzing work done. 

Evaluation of Control Measures: (a) Growth 
Area Reduction. Information is necessary if pro- 
gress and status of the control of ragweed are 
desired. The best time to secure data on the lo- 
cation and extent of the growth is during and 
after the spraying program. After the spraying 
program is finished a composite map can be made 
showing the location and extent of all areas 
sprayed and of the areas not sprayed as shown 
by a ragweed plant survey. The planning of the 
spraying program for each year is based on the 
composite map prepared following the previous 
season’s work. 

(b) Pollen Reduction (Collection and Count- 
ing). Pollen collection and counting as carried 
on today by allergists serve to indicate the vari- 
ations in the general concentration of pollen in 
the atmosphere over the area. This is sufficient 
for their purposes. In evaluating control work, 
however, this is not adequate. It is necessary to 
know how the concentration varies, vertically as 
well as horizontally, over the area and during 
various time intervals throughout the day. Also 
currents of air laden with pollen from heavy 
sources should be intercepted and followed over 
the city. It is known that close to areas of rag- 
weed growth the concentration of pollen in the 
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early mornings is extremely heavy in the range of 
millions per cubic yard of air, while at higher 
elevations the slides used for daily counting as 
now carried out may show counts in the neigh- 
borhood of a few to 100 or 200 per cubic yard. 
Pollen stations, strategically located to determine 
additional facts, are needed to adequately evalu- 
ate control programs. There is also a great need 
for a more accurate quantitative pollen measur- 
ing device. Great strides have been made in 
studying the concentration of microscopic plants 
(bacteria) in bodies of water and in evaluating 
the need for, or results from, the installation of 
sewage treatment plants in the control of pol- 
lution. Comparable studies in the distribution 
and movement of plant pollen in the air are 
needed. 

Perhaps the most important phase of the stud) 
of pollen distribution in the air is the analysis 
of the results. This is a field of effort requiriny 
specialists. 


Ecology as Influenced by the Control Operations 

N ATTEMPTING to control ragweed one must be 

well acquainted with its life history, its plant 
associations and its relation to the environment. 
The study of plants or other organisms where 
they live may be referred to as ecology. The 
term includes the study of many factors, includ- 
ing those pertaining to the soil, atmosphere, tem- 
perature, light, and to the biotic communities, 
both plant and animal. Plants respond to changes 
in their environment whether these changes are 
natural or induced by man. As plants develop. 
the same area becomes successively occupied by 
different plant communities. This process is 
termed plant succession. Successions may orig- 
inate in water or on bare rock but result in the 
same final stage, called the climax, consisting of 
a biotic community most adapted and stabilized 
for that region. 

The climax vegetation in this region was a 
deciduous forest. Land was cleared for agricul- 
tural and urban development. The disturbance 
initiated a plant succession. If such an area 
which was disturbed by land clearing and plow- 
ing is abandoned and left undisturbed, it soon 
goes back to the climax stage through a series 
of successions. The length of time varies. It 
may take 15 years or more. 

First, the disturbed and denuded area in this 
region is invaded by summer annuals, such as 
the ragweeds. These noncompetitive plants sta- 
bilize the soil, prevent erosion and act as a nurse 
crop for the more permanent plants. Gradually 
winter annuals and biennials appear, followed by 
herbaceous perennials, shrubs, and finally trees. 
Usually there is no clear line of demarcation be- 
tween stages of succession. The various species 
may become intermingled but competition elim- 
inates the pioneer and intermediary types. 

However, in this region of heavy population 
and urban and suburban development, the soil 
and vegetation are constantly disturbed. The 
succession is not permitted to proceed to the 
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climax or stabilized stage and we, therefore, find 
various plant communities in the initial or inter- 
mediate stages of development and adaptation. 

There is no doubt now that the proper spray- 
ing of 2, 4-D on ragweed plants not only kills 
the plant, and prevents seed and pollen produc- 
tion, but almost immediately encourages the 
grasses and other plants, thus providing plant 
competition forcing out the ragweed plant. Many 
areas formerly infested with ragweed within the 
past year or two are now free of ragweed and 
full of a luxuriant cover of grass. To the public 
health engineer doing ragweed control work this 
is a most beautiful and encouraging sight. 

Experience in spraying ragweed indicates that 
the control of the weed in an urban community 
is practical at a very low cost. 


Appendix 
TANDARD Technic for Atmospheric Pollen Testing 
by the Gravity Method. Approved by the Com- 
mittee on National Pollen Survey of the American 
Academy of Allergy. 

1. Essential Equipment: 

Standard Sampling device. 

Compound microscope (preferably binocular) with 
mechanical stage (preferably with graduated scales 
and verniers). 

Glass slides, 25 by 75 mm. (1 by 3 inches) with 
labels or with frosted ends which may be marked 
with pencil. 

Cover glasses (square shape preferred for count- 
ing). 

Wooden slide boxes with covers, large size (25 
slides) for storing slides and small size (3 slides) 
for carrying slides to and from laboratory and ex- 
posure site. 

Soft petrolatum jelly: 75% 
25% U.S.P. mineral oil. 

Dissecting needle. 

Calberla’s solution made up of 5 cc. of glycerin, 
10 cc. of 95% alcohol, 15 cc. of distilled water and 
2 drops of saturated aqueous solution of fuchsin. 
(Small tablets of basic fuchsin are prepared by 
Burroughs-Wellcome and Co.) 

2. Place and Time of Exposure: 

The ideal location for the sampling apparatus is 
the center of an unobstructed roof of a tall, flat-top 
building near the geographic center of a given com- 
munity. The building chosen should not be immedi- 
ately flanked by taller structures. If the roof is 
equipped with a parapet the top of the exposure 
apparatus should be 30 inches above the parapet. 
When for special reasons sampling is carried on in 
an unusual location, a full description of the site 
and surroundings should be furnished. Porches and 
window ledges are not satisfactory sites for pollen 
sampling. 

Slides should be exposed for periods of 24 hours, 
starting preferably in the morning at approximately 
the same hour each doy. 

3. Sampling Device: 

The sampling apparatus, approved and recom- 
mended as a standard by this Committee, has been 
described and pictured in the Journal of Allergy, 
March, 1946, pp. 80-81. Essentially it consists of 
two 9-inch, heavy, polished, stainless steel disks 
set horizontally 3 inches apart and held with 3 
struts. One inch above the center of the lower plane 
is a slide holder into which the slide fits snugly. 


U.S.P. petrolatum, 
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The supporting rod of the apparatus, 30 inches long, 
rises from a tripod base equipped with holes so 
that it may be screwed to a solid platform. 

4. Identification Technic: Slides should be pre- 
pared with a very thin film of petrolatum jelly 
(rubbed out—not flowed on with heat). Preparation 
of slides should be carried out in a room free from 
air currents and dust particles. 

Examination of slides and identification of aller- 
genic particles may be carried out most effectively 
by staining with Calberla’s solution. The larger dirt 
particles, soot and sand, should first be removed with 
a dissecting needle with the aid of a hand lens. A 
few drops of the stain are then placed directly on 
the slide. 

The amount used should be just sufficient to fill 
the space between the irregular oiled surface of the 
slide and the cover glass and will vary according 
to the quantity of debris on the slide. If the cover 
glass actually floats free, the excess stain may be 
removed with a blotter. The slide may usually be 
examined within three to five minutes after appli- 
cation of stain. 

Identification and counting may be carried on 
without stain. Even when stain is used, only about 
half of the slide surface will be disturbed, leaving 
the remainder for observation of unstained granules. 

The glycerin jelly method of slide preparation and 
counting as described by Wodehouse may be followed 
if preferred. 

5. Counting and Computation of Results: 

For the sake of uniformity, it is advisable that 
counts be computed on the basis of the number of 
pollen grains of each type or species found on 1 sq. 
em. of slide area. From this figure one may, if he 
so desires, estimate the pollen content per cubic yard 
of air by the use of conversion factors such as have 
been recommended by Durham and are now being 
studied by this Committee. See paragraph on “Inter- 
polation” below. 

For routine counting, low power should be used— 
usually a 10X objective with a 10X or 15X ocular. 
If no cover glass is used, a count is made of all 
pollen granules encountered in crossing the entire 
width of the slide (1 inch or 25 mm.). The slide is 
then shifted laterally and another complete crossing 
is made. This is repeated until the required number 
of trips have been made. 

The area covered on one trip across a slide depends 
on the actual width of the low power field afforded 
by the optical combination which is being used. The 
width of field may be determined by reading the set- 
ting of the stage, shifting a given particle on the 
slide all the way from one side of the field to the 
other and then reading again. The shift will amount 
to 1 mm., more or less. A number of trials should 
be made and the results should be averaged. If the 
field width happens to be exactly 1 mm. then each 
trip across the slide will cover 25 sq. mm. Four trips 
will cover 1 sq. cm. If a 22 x 22 mm. cover glass is 
used, the count is made across the width of the cover 
glass. If the optical field width is exactly 1 mm. 
each trip across the cover glass will cover 22 sq. mm., 
and five such counts will cover 110 sq. mm. or 1.1 sq. 
em. From this figure the count for the standard 
unit of 1 sq. cm. may be readily calculated. A very 
satisfactory method is to sweep the whole area in- 
cluded under the cover glass. In using this technic 
it is not necessary to know the width of the optical 
field. With a 22x 22 mm. cover glass the area cov- 
ered is 4.84 sq. cm. Dividing the total count by this 
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method by 4.84 gives the average number of pollen 
granules per square centimeter. 

When there is only a small amount of pollen in 
the air, the accuracy of the counts may be increased 
by counting an area of several square centimeters 
and reducing the total to the average per sq. cm. 

6. Interpolation: 

A series of comparative volumetric gravity samp- 
lings made by Durham in Chicago and Milwaukee 
in the ragweed season of 1945 (J. Allergy, 17:82, 
1946) revealed that the average catch of ragweed 
pollen on 1 8q. em. of slide exposed in the standard 
instrument compared with the average catch per 
cubic yard of air by a simultaneously operated and 
independently calibrated volumetric sampler was as 
1 to 3.6. This Committee therefore recommends that 
3.6 be employed as the standard factor for the con- 
version of ragweed pollen counts from gravity slide 
figures (1 sq. cm. of 24-hour slide) to cubic yard 
equivalents. Whether the 1 sq. cm. figures for other 
types of pollen are converted to cubic yard equiva- 
lents is optional with each observer. The factors for 
other common pollens than ragweed will be found 
in the fourth article of the series of studies noted. 

It is further recommended that in publications of 
a technical nature, the slide area counted (1 sq. 
cm.) and the conversion factor, if employed, be clear- 
ly stated. When ragweed figures are released for the 
press and for nontechnical purposes, the square cen- 
timeter reference may be omitted and the count pre- 
sented as “the number of ragweed pollen grains per 
cubic yard of air as determined by the standard 
technic recommended by the Committee on National 
Pollen Survey of the American Academy of Allergy.” 

(Reprinted from the Journal of Allergy, May, 
1946, Vol. 17, No. 3, page 178, and July, 1947, Vol. 
18, No. 4, page 284.) 
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Developing Human Resources 


—Report on the Fourteenth Annual Meeting 
Industrial Hygiene Foundation of America, 
Mellon Institute, Pittsburgh, November |6, 17, 18, 1949— 


ITAL FACTORS in developing human resources 

through industrial leadership were presented 
before some 600 persons attending the Fourteenth 
Annual Meeting of the Industrial Hygiene Founda- 
tion at the Mellon Institute, Pittsburgh. With a 
membership of over 350 and including most of the 
leading concerns in American industry, the Founda- 
tion attracted company executives as member repre- 
sentatives and invited guests to its broad program 
on the theme of the meeting in addition to Medical 
Directors, legal advisers and technical men who 
also attended special conferences limited to members 
only. An all-day conference on industrial wastes 
with emphasis on air pollution, reflected the increas- 
ing importance being accorded this phase of indus- 
trial hygiene. 


Industrial Leadership 


NDREW FLETCHER, President, St. Joseph Lead 

Company, and Board Chairman of the Foun- 
dation, opened the Annual Meeting on November 17 
with the assertion that, whereas the great progress 
in the past 100 years of the United States has been 
in the development of our natural resources and 
productive capacity, our progress can be further 
advanced through development of our human re- 
sources. Such advances will mean an even higher 
standard of living and a betterment in the well- 
being of our citizens. However, it is extremely im- 
portant to decide not only the method but also where 
the leadership should be placed in the development 
program. This leadership can come from either 
government or industry. Fortunately, we are able 
to see at first hand the results of government leader- 
ship; the British have been developing their human 
resources under government supervision—wherein 
industry after industry has been nationalized, and 
welfare schemes of ‘a better life for all’ have been 
offered. But no government can give more than it 
takes, and we are now witnessing one of the greatest 
nations on the globe, England, accepting charity 
from the taxpayers of the United States—because 
it gave beyond its ability to take. ‘I do not believe 
any government can order the lives of its citizens 
better than they, individually, can do for themselves. 
I am in complete sympathy with the natural and 
human impulse for a man to seek security for him- 
self and his family, but I do not agree with the 
proposal that the government should provide the 
security. The price we are to pay for “security” 
must be given careful consideration, especially as 
we all realize that it is seldom, if ever, that anyone, 
or any nation, gets for long something for nothing. 
I have seen enough of socialism, communism and 
the welfare state; therefore, I want to see industry 
lead, and not be led by the government, in the de- 
velopment of a human resources program.’ 


Cost of Compulsion 


HE Cost of compulsory health insurance was dis- 
cussed by ADOLPH SCHMIDT, Vice-President, 
T. Mellon and Sons, and Pittsburgh Representative, 
A. W. Mellon Educational and Charitable Trust. 
Quoting the annual review of 1947 of the Rocke- 





feller Foundation, he noted that “One of the trouble- 
some problems of our generation is how we are to 
make available to the entire population the preven- 
tive, diagnostic and curative services of modern 
medicine.” The Administration, the American Med- 
ical Association, and the numerous other groups 
with health proposals, he observed, agree that: 
(1) We have well-trained physicians, well-equipped 
hospitals, and our medical services and skills are 
technically as good as or better than any in the 
world. (2) We need more physicians, more dentists 
and nurses, more hospitals, and a nation-wide cover- 
age of public health units. (3) Our existing medical 
services are not evenly distributed throughout the 
country. (4) A system of pre-payment of insurance 
is the best way to handle the costs of medical care. 

He then pointed to the sharp difference in opinion 
as to whether the plan should be voluntary or com- 
pulsory as part of the social security system; also 
as to the relative costs of voluntary and compulsory 
insurance. The cost figures given in May, 1949, by 
the Social Security Administration, were presented. 
These include (1) physicians’ services, (2) hospital 
services, (3) dental care, (4) home nursing, (5) 
laboratory, medicines, and appliances, and (6) re- 
search and education. The estimate of costs for 
late 1948 was $36.81 per capita and for a future 
year (195x) five, 10 or 15 years after benefits 
first became available, $49.83 per capita. This would 
represent for a labor force coverage of 125 million 
persons, 3.10% of covered earnings for 1948 and 
4.20% for 195x. However, the Administration ad- 
mits that the total cost cannot be determined with 
accuracy until the system has been in operation 
for some time. Numerous organizations take ex- 
ception to these estimates, but the Administration 
has provided the only comprehensive documented 
study available. Unfortunately, opposition figures 
are rarely documented either as to source or method. 
The recent figures of the American Medical Associa- 
tion are quoted that a 6% paycheck tax will be in- 
itially required, and eventually 8 to 10%. 

It was MR. SCHMIDT’S suggestion that “because 
of the substantial difference of opinion which exists 
between various groups regarding method and re- 
sults, it would seem wise that there be a further 
period of study and experimentation before any 
final decision is attempted. Once the important step 
of a Federal compulsory program is taken it would 
be almost impossible to reverse it because of the 
vested interests which are rapidly created. The 
Brookings Institution has announced that it is un- 
dertaking a two-year comprehensive study of med- 
ical care which should shed additional light on 
the problem. Let Rhode Island and California con- 
tinue to experiment with their limited-benefit com- 
pulsory systems now in effect. Let Kansas further 
develop its excellent program of building rural 
clinics and attracting doctors to them. Let Wash- 
ington State taxpayers appraise the results of 
providing free comprehensive medical care to some 
144,000 persons on their state welfare rolls. Let 
us continue to study the British experiment for sev- 
eral years before we think of taking the plunge 
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ourselves. If the Administration believes that the 
need is urgent, let it stimulate and encourage the 
various states and private organizations to experi- 
ment with different administrative methods to the 
end that sound solutions to a national problem may 
be obtained sooner.” 

Private plans were discussed, with the opinion 
that “a constructive American approach would he 
to make voluntary pre-payment plans so attractive 
in every way that arguments for a government- 
operated system will fall of their own weight. It 
seems reasonable that industrial programs will in- 
crease rapidly both in number and in benefits in 
the near future because of competitive factors 
among industrial unions and within industry itself. 
It is reasonable to suppose that the productivity 
of workers may be so increased by adequate in- 
dustrial health programs, that the savings could 
more than offset the cost of these voluntary plans.” 

It was generally conceded that MR. SCHMIDT’S 
presentation was the most capable, unbiased, and 
lucid discussion of this highly controversial subject 
that most of those present had heard. 

In discussing MR. SCHMIDT’S paper, DR. JOHN J. 
WITTMER, Assistant Vice-President, Consolidated 
Edison Company of New York, Inc., expressed the 
opinion that we should see how present voluntary 
plans work before permitting a compulsory plan 
to be foisted upon us. The Health Insurance Plan 
of Greater New York operates as a group practice 
form of medicine and, at $132 per family per year, 
gives a good return to the physician and covers 
all costs of a preventive, diagnostic, and curative 
program. This plan is operating in the black and 
is laying aside money to pay back funds advanced 
to get it started. DR. WITTMER gave the present ab- 
sence rate (due to illness) as 12 days per person 
per year and added that for every person absent 
due to illness, two persons are at work at lowered 
efficiency due to a degenerative disease. 


Rest, Work and Sleep 


EST, WORK AND SLEEP” ( study of sleep-wakeful- 
ness cycles and their relation to schedules of 
shift workers in industry) by GEORGE D. LUDWIG, 
M.D., Department of Surgery, Massachusetts Gen- 
eral Hospital, Boston, included the results of a 
scientific investigation of much practical value in 
regulating shift schedules of industrial workers. 
“The present schedules of work followed in in- 
dustry have been established empirically to satisfy 
work loads and production needs and to provide con- 
tinuous maintenance of the physical plant. These 
requirements are usually met by having three alter- 
nate eight-hour shifts cover each 24-hour period. 
The workers may be changed at rather frequent 
intervals from one shift to another as, for example, 
from day to night shift. In assigning a worker 
to a certain shift or in changing him from one to 
another, the physiological demands of the individual 
have rarely been considered. This same question 
arose with regard to the system of rotating naval 
personnel aboard ship. The time-honored schedule 
of watches customarily used (four hours on—eight 
hours off) seems to be in conflict with physiological 
data. A comparative study was made of this sched- 
ule, and a newly devised schedule based on more 
sound physiological principles. It has been known 
for a long time that there is a diurnal body tem- 
perature cycle with maximal temperatures occurring 
during hours of wakefulness and minima during 
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sleep. The mean daily range of variation of adult 
humans is 1.0° to 4.0°F, in most cases being 2.0° 
to 3.0°F. Once established this rhythm has a decided 
resistance to change. On a submarine at sea, the 
routines of living are carried on within the con- 
fines of the ship. This provided an excellent ex- 
perimental laboratory. As the men did not leave 
the ship from the beginning of a cruise until the 
end, it was possible to carry out the studies through- 
out successive 24-hour periods which included the 
hours of work, sleep and off-duty. Four submarine 
cruises were made. On each a representative number 
of men were selected from each of the three sctions 
(shifts) that alternated to cover each 24-hour 
period. On cruises II and IV, lasting four and 21 
days, respectively, a newly devised schedule, called 
the 3-3-2 system was followed. This schedule main- 
tains a 24-hour cycle, and each section (or shift) 
was required to shift its pattern completely out of 
phase by working at night and sleeping in the day- 
time. Another section shifted its cycle eight hours, 
while the third maintained a schedule very similar 
to that of most individuals who sleep during the 
night and begin work early in the morning. A re- 
markably large number of high temperatures was 
associated with activities such as card playing, 
reading and attendance at movies. Whether the 
men engage in such activities only when their tem- 
peratures are high, or whether their temperatures 
1ise because they engage in such activities, certainly 
the two are closely related. It has been demon- 
strated that it is difficult or impossible to adapt to 
the four on—eight off schedule. The relatively 
greater ease and degree of adaptation to the 3-3-2 
schedule is unmistakable. The results of this study 
suggest that it would be inadvisable to effect any 
radical or sweeping changes in the pattern of eight- 
hour work shifts now established in industry. 

“In most cases more than a week or two is re- 
quired for a man to adjust to this schedule if he 
has become adapted to a daytime one, and, appar- 
ently, some individuals can never adapt properly 
to a night schedule. Each man should be permitted 
to remain on the same shift for a much longer 
period of time than that characteristic of current 
practices. Frequent changes from one shift to 
another are highly undesirable because a week or 
more is required for most people to adapt to a new 
cycle. Too frequent changes, even bi-weekly, as 
currently practiced, destroy the adaptation achieved 
in the previous week, and a man’s efficiency and 
feeling of well-being are diminished.” 


Executive Health 


ERICK H. SCHILLITO, M.D., Medical Director, 
Atlantic Division, Pan American Airways, in 
his paper, “Executive Health Examinations (Lim- 
itations and Advantages),” pointed to the impor- 
tance of the executive’s maintaining good health 
so that his decision might not be warped by the 
distraction of pain, worry and discomfort due to 
physical disability. When introducing a physical 
examination program, its limitations should be 
noted. Such a program should not be instituted 
with the idea of finding many diseases, but rather 
to show abnormalities. The real value of the annua! 
health examination is to institute improvement in 
personal hygiene, such as control of weight, and to 
establish contact with the person to insure his 
prompt consultation whenever unusual symptoms 
may appear. While the purpose of the examination 
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is to prolong life, its specific aims should be de- 
fined. After establishment of a close contact, the 
second aim should be discernment of the commonest 
correctible deviations from the norm, such as con- 
dition of teeth, skin, weight, acuity of eyes and 
ears, blood pressure and errors of personal hygiene; 
third, detection of chronic debilitating conditions 
such as chronic infection of lungs, prostatitis or 
pyelonephrosis, anemia, cardiac disorders or gastro- 
intestinal pathology; and fourth, discovery of early 
and incipient diseases by the employment of highly 
technical procedures. Even after elaborate tests, 
the individual merely has the assurance that disease 
has not started, not whether or how soon it might 
start. It should be made clear that the annual 
examination is no guarantee that health catastrophes 
will not occur among the examined group. 

The health examination for executives should in- 
clude the first three of the foregoing objectives. 
The initial examination should include complete 
blood count with sedimentation rate, serology, ex- 
amination of stool, electrocardiograph, chest x-ray. 
There is no justification in periodical re-examination 
to repeat the expensive, time-consuming tests—con- 
sultation being a principal purpose of these sub- 
sequent visits. Any complaints should be followed 
up. Very infrequently will beginning symptoms co- 
incide with the time of the periodic examination. 

These examinations should be voluntary and the 
results confidential. Though in general these ex- 
aminations have enthusiastic support of physicians, 
there are as yet no dependable data concerning their 
influence on longevity. 


Restoration Costs 


TH CHALLENGE of Permanent and Total Disability 

in Workmen’s Compensation—Restoration Costs 
vs Savings” was the subject discussed by STANWOOD 
L. HANSON, Assistant Vice-President and Manager, 
Claims Department, Liberty Mutual Insurance Com- 
pany, Boston. MR. HANSON pointed to the increased 
public interest in rehabilitation through the report 
of the Baruch Committee on Physical Medicine and 
Rehabilitation. He noted that persons who have 
never been free from a chronic disablement need 
first to be given the will to acquire physical abilities, 
but in workmen’s compensation cases, the disabled 
worker wants to become a wage earner again and 
the need is for available methods of physical restor- 
ation. Vocational rehabilitation in addition to phys- 
ical is required only where the disability does not 
permit returning to the former occupation. 

In the case of spinal cord injuries where paralysis 
of the lower trunk and legs is involved, the reha- 
bilitation process is a tedious one. Nevertheless, 
these individuals often have great courage and 
desire to be rehabilitated, and, when they do, they 
can be taught to walk with the aid of braces and 
crutches, to get about in wheel chairs and to do 
sedentary jobs. 

In concluding, MR. HANSON stated “The savings in 
workmen’s compensation through the application 
of physical restoration and rehabilitation methods 
cannot be accurately determined, but we do know 
that the savings are substantial. The average cost 
of rehabilitating one of theSe serious cases is $350, 
and the average time involved is 42 days. A very 
important statistical factor in these cases is that 
the average age is 47. We are graduating a very 
high percentage of these people back to industrial 
employment. We do know that if the individual 
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wishes to be restored there is virtually no disable- 
ment from which he cannot be recovered and re- 
turned to some form of employment.” 


Industrial Wastes 
TH SESSIONS on industrial wastes with emphasis 
on air pollution were held on November 18 with 
the morning program under the Chairmanship of 
GEORGE R. HILL, PH.D., Director, Department of Agri- 
cultural Research, American Smelting & Refining 
Company, and the afternoon program under the 
chairmanship of WALTER A. SCHMIDT, President, 
Western Precipitation Corporation, Los Angeles, 
both of whom have a long and intimate contact with 
air pollution problems. 


A Management View of Pollution 


A™= D. BAILEY, Vice-President, Commonwealth 
Edison Company, Chicago, and member of the 
Cleaner Air Committee, Chicago Association of 
Commerce, speaking on “A Management View of 
Air Pollution,” stated that, although the layman 
considers air pollution as largely smoke which he 
can see and smell, actually dusts and gases, whether 
harmful or not, also contaminate the air. To set 
up regulations which cannot be complied with is 
bad; also some regulations applicable to large in- 
dustry may not be adaptable to small industry. 
Many methods have been utilized for control of 
products of combustion such as washing, electric 
precipitation, supersonics. Not all efforts have been 
successful. Sometimes the problem includes psycho- 
logical aspects. For example, the stockyards get 
blamed for all smells within a wide area. These 
have gradually been brought under better control. 
Industry should not wait until relief is demanded, 
but should lead the way. Design of new plants 
should include consideration of the problem. In- 
dustry should put its house in order before public 
opinion makes ruthless requirements. Sources of 
injurious contamination should be ascertained and 
means taken to control them. The Industrial Hy- 
giene Foundation should be a leader in this develop- 
ment. 


Smog 

NON-TECHNICAL but highly informative discus- 

sion of “The Chemistry of Smog” was given 
by H. H. SCHRENK, PH.D., Research Director of the 
Foundation. “Smog,” he stated, “means many things 
to many people. In Los Angeles, it means eye 
irritation; in St. Louis, darkness and soiling of 
clothing; in Donora, a menace to health. More than 
smoke and fog which give smog its name, through 
usage the word means more than particulate matter 
in the atmosphere and includes all other accompany- 
ing contaminants. The first step in the evaluation of 
potential atmospheric contaminants is to make an 
inventory of the composition of raw materials to- 
gether with impurities they may contain. The next 
step is a study of the chemical reactions which occur 
in processing the raw materials. For example, if 
coal consisted entirely of carbon and burned com- 
pletely, only carbon dioxide would be formed. But 
in addition to fixed carbon, coal contains volatile 
matter, incombustible material, and such elements 
as sulfur, nitrogen and many others in trace 
amounts, including fluorine. Consequently other at- 
mospheric contaminants are also produced, such as 
tar and soot, fly ash, sulfur dioxide. Furthermore, 
it is possible to estimate the contribution of coal to 
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general atmospheric contamination if the composi- 
tion of the coal is known and information is ob- 
tained on the percent of constituents discharged 
with the flue gas and the amounts retained in the 
ash. For example, if a coal contains 2% sulfur and 
if 10% of this is retained in the ash with 90% dis- 
charged as sulfur dioxide, one can readily calculate 
that for each ton of coal burned 72 pounds of sulfur 
dioxide will be produced. The same basic procedure 
of inventory of raw materials, study of chemical re- 
actions and material balance is in general applicable 
to industrial plants. The problem, however, is usual- 
ly more complex. For example, in the production of 
zinc from sulfide ores by the horizontal retort 
method, the first step is the roasting of the ore 
which removes the sulfur as sulfur dioxide. The 
sulfur dioxide is usually collected and made into 
sulfuric acid. The next major step is the sintering 
of the zine oxide formed during roasting. In this 
step additional sulfur dioxide is evolved as well as 
various metal oxides as cadmium and lead. In the 
final major step zinc is produced from the zinc 
oxide. During this process some zinc oxide escapes 
from the spelters into the general atmosphere. 
Knowing the amount of zinc in the original con- 
centrate and the amount of zinc produced, the 
amount lost in the various steps can be calculated. 
More precise information on the amount of con- 
taminants discharged into the air can be obtained 
by calculations based on volume and composition 
of stack effluents. 

“The chemistry of smog constitutents, however, 
does not cease with their discharge into the at- 
mosphere. The possibility of the inter-reaction of 
the numerous constituents usually present is almost 
unlimited. Sulfur dioxide, present in the air in most 
cities, probably has been more widely studied than 
any other single atmospheric contaminant, yet there 
is still considerable discussion regarding what oc- 
curs to it in the atmosphere. It is well known that 
sulfur dioxide can be oxidized to sulfur trioxide. 
It has also been demonstrated that a sulfur dioxide- 
air mixture when passed through a quartz tube ir- 
radiated by ultra-violet light forms a sulfuric acid 
mist. However, the reactions that take place and 
the extent to which sulfur dioxide is oxidized to 
sulfuric acid in the atmosphere are nut known. The 
possible reactions of the inorganic acids, metallic 
oxides and other inorganic materials, ammonia and 
other alkaline substances are numerous. Hydrogen 
persulfides and organic peroxides have been men- 
tioned in the Los Angeles studies. The basic equip- 
ment and methods are available for obtaining the 
answers raised by the complex chemistry of smog, 
but these resources must be organized and directed 
if results are to be obtained efficiently and without 
undue delay. 

“These basic procedures were followed in the 
Donora investigation,” DR. SCHRENK stated. He had 
been Chief of the Environmental Investigation Di- 
vision of the U. S. Public Health Service when the 
Donora study was undertaken prior to being called 
to the Industrial Hygiene Foundation. Since the 
magnitude and significance of the Donora smog were 
not recognized until after the episode was essen- 
tially over, it was necessary to try to reconstruct 
the picture from data collected afterward. It seemed 
reasonable to assume that the same kinds of con- 
taminants which were present during the smog 
would also be present during the period of the 
study, since the same raw materials and processes 
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were being used. No evidence was uncovered during 
the investigation that would indicate that some un- 
usual substance had been emitted into the atmo- 
sphere or that there was an accidental occurrence 
which produced unusual quantities of some particu- 
lar substance during the smog episode. 

“The first step was to obtain an inventory of 
the raw materials being used, which included fuels 
as well as materials being processed in the plants. 
The next step was a study of flow diagrams, pro- 
cesses, and production figures. The results of the 
analyses of these samples in conjunction with vol- 
ume of gases discharged permitted calculation of 
the amounts of contaminants emitted. Sampling 
at the source before there was opportunity for di- 
lution also provided information on contaminants 
which were present in concentrations of such a low 
order of magnitude that when dispersed into the 
general atmosphere they would be difficult to deter- 
mine with reasonable accuracy. 

“The data on kinds and amounts of contaminants 
produced in the Donora area were supplemented by 
samples collected at representative air sampling 
locations to obtain a picture of the distribution of 
the contaminants in the general atmosphere. For 
such determinations to be meaningful it was neces- 
sary to obtain records of the various meteorological 
elements, such as wind direction and speed, tem- 
perature, relative humidity and rainfall. 

“From the studies of raw materials and pro- 
cesses used in the Donora area the following sub- 
stances were selected for further investigation 
either in the stacks or the general atmosphere or 
both: sulfur dioxide, total sulfur, chloride, fluoride, 
oxides of nitrogen, arsine, stibine, hydrogen sulfide, 
carbon monoxide, carbon dioxide, and total par- 
ticulate matter consisting essentially of carbon, 
silicates, and compounds of zinc, lead, cadmium and 
iron. The detailed results are presented in the 
Donora report. 

“A review of the results shows that the major 
contributors to the total atmospheric load were 
total particulate matter, sulfur dioxide, total sulfur 
(mainly sulfur dioxide), carbon monoxide and car- 
bon dioxide. It will also be noted that these con- 
stituents were rather evenly distributed throughout 
the area, indicating multiple sources of emission. 
The other constituents were present in much smaller 
amounts and tended to be associated with a par- 
ticular source of emission. 

“Each substance was considered individually from 
the viewpoint of concentration found in the general 
atmosphere, estimate of total amount emitted, the 
clinical syndrome of the persons affected, and avail- 
able toxicological information. It did not appear 
probable that any one of the substances, acting by 
itself, reached a level which was capable of pro- 
ducing the syndrome observed. However, a sum- 
mation of action of several of the substances may 
have been responsible for the syndrome. 

“It is believed that the data on the kinds and 
amounts of contaminants and the clinical syndrome 
were adequate, but evaluation of these data were 
handicapped by inadequate toxicological informa- 
tion. The substances encountered are well-known 
toxicologically, but the data available pertain to 
acute effects or to effects on workers in relatively 
good health and for exposures of eight hours daily. 
Furthermore, the data are confined almost entirely 
to the effects of single substances. Nevertheless, 
these data were helpful in that they indicated the 
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relative toxicity of the substances. However, when 
dealing with atmospheric contaminants, one must 
consider continuous simultaneous exposure to vari- 
ous substances over many hours, as well as effects 
on the aged, persons with impaired health, and 
hypersusceptible and allergic individuals. 
“Unfortunately, our knowledge of the physio- 
logical action of mixed gases is meager and the 
influence of aerosols on the physiological effects of 
gases is almost unexplored. In attempting to evalu- 
ate the effect of smogs the difficulty lies not in 
obtaining data but in the lack of basic information 
on which to base valid interpretations. Fundamen- 
tal studies are essential to develop a foundation on 
which to build sound atmospheric pollution control.” 


Public Relations in Industrial Wastes 


T® public relations aspects of industrial wastes 
were presented by G. EDWARD PENDRAY, Senior 
Partner, Pendray and Leibert, New York. “It seems 
that the public agitation for cleaner air and water,” 
MR. PENDRAY stated, “is one of the most important 
which faces us today. In two recent public hearings 
on industrial wastes, I have heard furious attacks 
made on industrial concerns, and though the charges 
were not justified by the facts, speakers in both 
meetings villified the company, impugned its in- 
tegrity and honesty, and urged it be driven from 
the community. Now, however much money these 
companies may have saved, they have brought a 
growing wave of resentment upon themselves by 
delay and the method of handling complaints. 

“There is a familiar pattern in many community 
quarrels over air and water pollution. When com- 
plaints are first made, management often replies, 
in effect, that it isn’t so—even though at that very 
moment, there may be visible evidence to the con- 
trary. As agitation increases the next retort is that 
atmospheric pollution is to be expected in an indus- 
trial area. The result is to make everybody mad. 
There is talk of lawsuits and then a worse step is 
taken: plant management begins to act guilty, and, 
on legal advice, makes no statement other than flat 
denial. By this time the stage is set for real fire- 
works. What started as a simple community desire 
for better living conditions has now been blown 
up into a holy crusade against the company. A 
pollution ordinance is passed and the plant is forced 
to take remedial measures. The cost is the same 
or maybe greater because of unnecessary require- 
ments and restrictions. The company comes out of 
the quarrel with a black eye; its employees are 
alienated; and all industry has received a public 
relations setback in that community.” 

MR. PENDRAY continued with the acknowledgment 
that large amounts of money are often involved in 
curing most pollution difficulties. An electrical pre- 
cipitator to control a fly-ash problem may cost from 
$75,000 to $200,000. Where there are several stacks, 
this may run to $1,500,000. Although no figures are 
available concerning the investment incurred for 
control of air and water pollution on a national 
scale, PENDRAY stated that his organization had 
made a survey of expenditures among a group of 
leading companies over the last two years. Fifty 
companies from which figures were available had 
spent $35,000,000 over these two years and were 
planning to spend at least $32,500,000 more in the 
next two. As examples, Standard Oil Company 
(New Jersey) and associated companies state they 
have spent $5,000,000 in the last two years. Dow 
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Chemical Company reports it has spent $3,000,000 
since 1948. Ford Motor Company reports it has 
spent $1,500,000 over this period. 

Though public relations aspects of the problem 
vary with the community, MR. PENDRAY offered four 
general observations: First, new plants should be 
designed to control such industrial wastes as they 
may produce. Second, where there is emission of 
wastes at an existing plant, study the situation at 
once and lay out a control program—perhaps over 
a five-year period if the cost is great. Then tell 
the community the whole story, including the cost 
of control. Third, if agitation has already started, 
adopt the attitude of candor, honesty and willingness 
to deal openly with common problems. And fourth, 
if convinced that your plant is being unjustly ac- 
cused, be willing to help underwrite the cost of 
an objective technical study of the community’s 
pollution problems. “In this day,” he concluded, 
“no company can afford to think of itself as some- 
thing apart from the people of the communities in 
which it operates. What may be needed is a national 
study of air and water pollution, supported as a 
public service by business associations and major 
industrial and utility companies to develop a na- 
tional program. This may be an opportunity for 
industry to regain some of its public leadership lost 
in recent years to non-business groups. It is certain 
that Americans want and mean to have clean air and 
water—-as well as jobs, industrial prosperity and 
the products of industry. I believe industrial man- 
agement and stockholders want these things too.” 

MR. RICHARD F. HANSEN, Assistant Secretary, 
General Chemical Division, Allied Chemical and Dye 
Corporation, in discussing MR. PENDRAY’S paper, 
commented that our laws are now of the “general 
nuisance” type. But before good laws are written, 
we must have common methods of procedure for 
identifying and measuring contaminants. Thirty- 
three bills on pollution regulation have been intro- 
duced in legislatures of 12 states this year. Most 
of these were narrow, with some very bad trends. 
In Massachusetts, a bill if passed would have for- 
bidden any odor which could be smelled within 300 
feet of the premises. Under this provision, coffee 
roasters, chocolate plants, and chemical manufactur- 
ing would be outlawed! “We should try to achieve 
success in this problem,” MR. HANSEN asserted, ‘ by 
finding what contamination is harmful and regu- 
lating it to a point where no injury will result. 
I believe that control on a voluntary basis can be 
accomplished much more cheaply than if made as 
a result of legal requirements.” 


PPOFEssoR H. C. WILLETT, of the Massachusetts In- 

stitute of Technology, spoke on “Some Meteoro- 
logical Aspects of Air Pollution,” with discussion by 
MR. HENRY F. HEBLEY, Director of Research, Pitts- 
burgh Consolidated Coal Company, and MR. WARD 
F. DAVIDSON, Consolidated Edison Company, New 
York City, on “Turbulent Mixing of Stock Gases.” 


Determination Procedures 
PRocEDuREs for Determining the Magnitude of Air 
Pollution” was the subject presented by MR. w. 
Cc. L. HEMEON, Engineering Director, Industrial Hy- 
giene Foundation. MR. HEMEON said in part, “A 
basis is needed for measuring air pollution and for 
interpreting our findings. Almost never does one 
encounter atmospheric concentrations in outdoor 
air of toxic amounts of lead or other injurious 
materials. However, some industrial hygiene tech- 
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niques can be applied to the study of atmospheric 
pollution, but we must know what the injurious 
agents are. Usually the agents are in the classi- 
fication of nuisances, as plant poisoning (sulfur 
dioxide), corrosion of metals, deterioration of 
fabrics, mal-odors, dusts. But whatever the results 
of tests may show, the controlling definition of a 
nuisance is that a nuisance exists when a large pro- 
portion of people consider that a nuisance exists. 

“Determination of atmospheric pollution has been 
made in a number of ways. Deposition of dust and 
expression of the rate in terms of tons per square 
mile per year has been one method. By itself, 
the result obtained means little but if there are a 
series of results, comparisons are of value. Coal 
smoke is evaluated by a soiling test; sulfur dioxide 
by chemical determination—particularly in relation 
to its effect on plants.” 

MR. HEMEON pointed out that, when measuring 
particulate matter in the atmosphere, it may be well 
to make specific determinations. Chemical exam- 
inations, spectroscopy, x-ray diffraction methods 
may all be applicable. For determining whether 
the source of specific contamination of a community 
is from the stack of a neighboring plant, it is of 
much value to compare the composition of stack 
samples with that of the contaminant at the source 
of complaint. In addition to analytical procedures, 
impressions of odors from stack gases may be ob- 
tained from a number of subjects for comparison 
with odors in the surrounding country. A_ stack 
sampling device has been designed and constructed 
by the Industrial Hygiene Foundation and also an 
odor observation booth. 


Air Pollution and the Physician 
A PHYSICIAN’S View of Air Pollution” was out- 
lined by RAYMOND HUSSEY, M.D. 

“A physician’s view of air pollution,” DR. HUSSEY 
stated, “is influenced by a number of factors. The 
principal factor is that which has to do with the 
effect of the pollutant in air on the health of the 
people in the community. The second is the effect 
on vegetation, animal life, and the well-being of 
the people, and the third is the effect on the build- 
ings and houses of the community. A fourth has to 
do with decreasing the intensity and amount of 
sunshine. 

“The physician is concerned not only with having 
to treat the immediate complaints of eye irritation 
and upper respiratory tract irritation, with possible 
complications, but he is also concerned with the 
public relations aspect of the problem in connection 
with the instruction of his patients, as well as giving 
public information about the nature of the pollution 
that exists. For this information he must go to 
chemists and engineers, and also must gather infor- 
mation from individuals who study the people in 
the community as a whole with reference to the 
characteristics, behavior and distribution of the 
complaints, that is, the epidemiologis. 

“This much can be said with certainty for public 
information. There is too much unknown about 
chronic .disturbances that may come about from 
breathing air polluted with certain chemicals hav- 
ing their source from the smelting and manufactur- 
ing industries. It is unfortunate to tell the public 
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that sinusitis and chronic irritation of the throat 
result from the exposure until we have data that 
represent a firm foundation for the establishment 
of such a fact. This kind of information cannot 
do more than create alarm. With reference to the 
fatalities that occur, as in the case of the Donora 
incident, these can be accounted for on the basis of 
the fact that there is much individual variation in 
the susceptibility sensitivity of persons to any kind 
of irritants, and there is considerable variation in 
the reserve, both respiratory and circulatory, with 
processes of aging. Consequently, individuals who 
have definitely established heart disease or pulmon- 
ary disease quite obviously will be affected to a 
greater extent than those who do not have already 
existing disease at the time of such an incident. 
“Of greater concern at the moment is the thought 
expressed that pollutants in air may be responsible 
for the origin of cancer in the lung. According to 
all criteria accepted as fundamental in relating cause 
and effect, there is no reason to believe there is a 
direct relationship between the breathing of polluted 
air and the incidence of carcinoma of the lung. 
Whether in the future new criteria will be developed 
and whether ultimately the statement I make may 
be proved incorrect remains for time to determine.” 


Social and Economic Aspects 

OUIS C. MCCABE, PH.D., Chief, Office of Air and 

Stream Pollution Prevention Research, U. S. 
Bureau of Mines, discussed social and economic 
aspects of air pollution. He noted that there has 
been a change in public attitude in recent months 
largely because of the Donora episode. The health 
aspect appears to cause the greatest concern. In 
10 cities there are restrictions on the use of volatile 
coals in certain types of equipment. Generally, 
economics and convenience are the criteria in selec- 
tion of fuel—not atmospheric pollution. When at- 
mospheric pollution is caused by the small plant, 
the greatest difficulties are encountered. A grey 
iron foundry may represent a total investment of 
$100,000 but it may give off as much fume and 
dust as two or three open hearth furnaces in a 
big steel mill. The latter will pay $100,000 for fume 
collection equipment, but obviously the foundry 
could not be expected to invest any such amount in 
fume control. There is a real necessity for devel- 
opment of less expensive methods of control. 


Water-Borne Wastes 


EORGE D. BEAL, PH.D., Assistant Director, Mellon 

Institute, discussed problems and _ scientific 
methods of control of water-borne wastes. He gave 
a number of examples of lack of proper treatment 
of water causing wastes to be carried down-stream 
to become a nuisance after leaving the vicinity of 
the plant responsible for introducing the material 
into the stream. He referred to an analogy, quoting 
Abel Wolman, that such a procedure was like sweep- 
ing one’s dirt under the rug—the neighbor’s rug. 
Although treatment of water-borne wastes will not 
return water to the pristine pureness of a moun- 
tain trout stream, it is possible to treat so that no 
offense will result and so that the stream will afford 
the recreational facilities that the public associates 
with naturally pure waters. 
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ASSOCIATION NEWS 








TH University of North Carolina is contemplating 

the organization of a Department of Industrial 
Medicine in the Medical School, which is being ex- 
panded to a four-year school. WILLIAM M. COPPRIDGE, 
M.D., 111 Corcoran Street, Durham, is Chairman of 
a committee from the Medical Foundation of North 
Carolina to secure information regarding such a 
department. 


MEMBERS who wish additional copies of the Pre- 

liminary Program of our Annual Meeting to 
distribute advantageously to medical departments, 
personnel departments, or to management, may se- 
cure them by writing the Association offices, 28 E. 
Jackson Boulevard, Chicago 4, Illinois. 


The BCG Program 
O* TUESDAY, January 24, 1950 there was an im- 
portant luncheon at the Chicago Club spon- 
sored by MR. OTIS L. HUBBARD and MR. GAYLORD DON- 
NELLEY in behalf of the Research Foundation to con- 
sider Problems of the BCG Program in Industry. 
DR. ANDREW C. IvY, Vice-President, University of 
Illinois, discussed the importance of prevention in 
tuberculosis control. One of the best ways of meet- 
ing the demand for hospital beds for tuberculous 
patients is to reduce the number of new cases of 
tuberculosis by all available preventive measures. 
One such is the rapidly developing BCG Program. 
He reviewed the historical development of BCG and 
its value now being recognized by the National Tu- 
berculosis Association, U. S. Public Health Service, 
American Trudeau Society, and numerous other 
medical and professional groups interested in tuber- 
culosis control. A very conservative estimate of 
the cost for care and treatment of an active case 
of tuberculosis is at least $10,000 a year per case. 
Chicago will be the center not only for the develop- 
ment of BCG for this locality but also nationally 
and internationally through Research Foundation. 
For many decades industry has been vitally inter- 
ested in the prevention and treatment of tuberculosis 
among its employees. DR. SOL ROY ROSENTHAL, Re- 
search Director of Research Foundation, then pre- 
sented the technical information about BCG, its 
manufacture and use. Research Foundation can be 
justly proud of the advances in manufacture, distri- 
bution and standardization of BCG and the achieve- 
ments in this field to date. MR. HUBBARD and MR. 
DONNELLEY indicated the great interest of industrial 
leaders and outstanding lay leaders in the over-all 
program to control and prevent tuberculosis by every 
available means and activity. Those in attendance 
at this important conference, many of whom took 
part in the discussion, were: DR. WILL F. LYON, In- 
ternational Harvester Co.; DR. H. GLENN GARDINER, 
Sears, Roebuck & Co.; DR. JOSEPH H. CHIVERS, Crane 
Co.; DR. F. W. SLOBE, Blue Cross Plan for Hospital 
Care; DR. HAROLD I. MEYER, Illinois Bell Telephone 
Co.; DR. EDWARD C. HOLMBLAD, AMERICAN ASSOCIA- 
TION OF INDUSTRIAL PHYSICIANS AND SURGEONS; DR. 
ROBERT GRAHAM, Pullman Co.; DR. A. K. PETERSON, 
R. R. Donnelley & Sons Co., MR. JOSEPH E. RICH; 
MR. GORDON LANG; MR. NICHOLAS GALITZINE, Com- 
monwealth Edison Co.; AUSTIN KIPLINGER, Chicago 
Journal of Commerce; MR. JON M. JONKEL, Public 
Relations Counsel, Research Foundation; DR. A. Cc. 
Ivy, University of Illinois; DR. SOL ROY ROSENTHAL, 


Research Foundation; MR. GRAYDON MEGAN, Inland 
Steel Co.; MR. ALFRED SHAW, Shaw, Metz & Dolio; 
MR. DAGGETT HARVEY, Fred Harvey; MR. A. P. LAN- 
CASTER, Western Electric Co.; MR. ROBERT INGERSOLL, 
Borg-Warner; MR. C. 0. LILLYBLADE, R. H. Donnelley 
Corp.; MR. JOHN W. EVERS, JR., Commonwealth Ed- 
ison Co.; MR. HARVEY POPE JR., Bear Brand Hosiery; 
MR. OTIS L. HUBBARD, Hogan & Farwell, Inc.; MR. 
JOHN S. HUTCHINS; MR. GAYLORD DONNELLEY, R. R. 
Donnelley & Sons Co. 


Fellowship Report 
EPORT OF JOHN HOWARD JOHNSTON, Fellow in In- 
dustrial Medicine, School of Medicine, Univer- 
sity of Pittsburgh, for the three-month period ending 
December 31, 1949: 

“The last quarter of 1949 was spent at the Com- 
monwealth of Pennsylvania Department of Indus- 
trial Hygiene, and the Veterans Administration Hos- 
pital, Aspinwall, Pennsylvania. Through the cour- 
tesy of DR. JOSEP SHILEN, Director of the Bureau 
of Industrial Hygiene, Department of Health of 
the Commonwealth of Pennsylvania, the organiza- 
tion and machinery of the department were revealed. 
A survey of the monument plants in the Pittsburgh 
area was being undertaken. Field trips on the pro- 
ject showed emphatically the hazards to the stone 
cutters. Since the skill of monument cutting is 
passed from father to son, the family histories of 
these workers were riddled with silicosis and tuber- 
culosis. Owing to the past sad experiences of suc- 
cessive generations, and education by the state and 
private physicians, the workers are for the most 
part familiar with the hazards of their trade and 
use safety precautions. Dust counts were taken by 
impinger. Adequate filters and eye shields were 
sought. Pursuing the dust inhalation problem fur- 
ther, field trips were made to a silicon brick works 
and a beryllium plant. Their method of control of 
dust was studied. During the latter part of October, 
1949, it was hoped that weather conditions around 
Donora would approach the conditions of the pre- 
vious year when the heavy, renowned smog was pro- 
duced. In anticipation of this, atmospheric condi- 
tions were studied, and weather stations and air 
sampling units were set up in Donora and the 
neighboring vicinity. I attended the Fourteenth An- 
nual Meeting of the Industrial Hygiene Foundation 
of America at Mellon Institute, Pittsburgh, where 
a seminar on diabetes in industry was held. Papers 
dealt with the detection of diabetes in industrial 
workers, industry’s role in the employment of the 
diabetic, and the role of the medical department in 
the management of accidents to these people. The 
general consensus appeared to be that the employ- 
ment of the diabetic was beneficial to both him and 
his employer since the diabetic more closely safe- 
guards his health. The one restricting factor in the 
employment of the diabetic is the night shift. A 
lecture on the industrial application of audiology 
was presented. This field seems to be somewhat 
neglected. A panel was held on the problem of ad- 
ministration of workmen’s compensation, at which 
time the views of management, labor and govern- 
ment were given. Electrocardiography occupied 
most of the time at the Veterans Administration 
Hospital. Cardiographic findings could be substan- 
tiated by clinical examination of the patients. The 
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cardiac patients are difficult ones for industry to 
handle. They have poor industrial adaptability, par- 
ticularly the arteriosclerotic and the chronic hyper- 
tensive, as they do not respond readily to treatment 
and require unceasing observation. They are ad- 
vised to seek light work and to avoid overtaxing the 
heart. Advising the cardiac to follow such a routine 
is simple enough, but for the patient to carry it out 
and not be an economic burden is the problem. In- 
dustrial programs are concerned more and more 
with rehabilitating the injured worker to gainful 
employment. Opportunity was given me at the Vet- 
erans Administration Hospital to observe the ex- 
tensive program in physical medicine for veterans 
recovering from traumatic injuries and neuromuscu- 
lar disorders. In any industry this phase of medicine 
should play as large a part as it does in rehabilitat- 
ing the veteran to a normal life, both from a human- 
itarian and an economic standpoint. It also presents 
an added incentive to the industrial physician, for 
much can be accomplished in returning injured in- 
dustrial workers to gainful employment, and it does 
have a direct bearing on corporation costs. Time 
was spent in the laboratory of the hospital in the 
study of hemotology and blood dyscrasias. In retro- 
spect the last three months have broadened my 
knowledge and further increased my quest for so- 
lutions of the problems presented in the practice of 
industrial medicine. 
—JOHN HOWARD JOHNSTON, 

Fellow in Industrial Medicine, 

School of Medicine, 

University of Pittsburgh. 


Doctors of Industrial Medicine 


HE 1950 University of Pittsburgh Convocation 

was an unusual event since it marked the first 
time in the history of our industrial institutions 
that the degree of Doctor of Industrial Medicine was 
conferred. The three recipients of the degree were 
the only graduates in medicine, the regular class 
being graduated at the proper convocation. The 
graduates were DRS. HARLEY STUART GIBBS, DOLAR 
JOHN LAUER and JAMES HARTFORD MCDONOUGH. The 
convocation took place in the Syria Mosque which 
faces the tall University of Pittsburgh building 
known as the Temple of Learning. The main floor of 





Left to right: DOLOR JOHN LAUER, M.D., Assist- 
ant Professor of Industrial Medicine, University of Cin- 
cinnati; HARLEY STUART GIBBS, M.D., Assistant to 
Chief Surgeon, In Charge Industrial Medicine, Car- 
negie-llinois Steel Corporation; JAMES HARTFORD 
McDONOUGH, M.D., Medical Director, Rome Cable 

Corporation, Rome, New York 
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the large hall was completely filled with the grad- 
uating class and the ceremony was both impressive 
and interesting. Prior to the Convocation, DR. T. 
LYLE HAZLETT, Head of the Department of Industrial 
Hygiene at the University School of Medicine, acted 
as host at the University Club at which there were 
14 present, the three graduates for the degree and 
their wives, MRS. T. LYLE HAZLETT, DR. WILLIAM S. 
MCELLROY, Dean of the Medical College, MR. DYCHE, 
President of Mine Safety Appliance Co., who has 
been one of the benefactors, DR. J. DANIEL WILLEMS 
and MR. KENNICOTT, Secretary of the James S. Kem- 
per Foundation who have granted fellowships in 
industrial medicine. The two Deans were proud 
of the accomplishment of the Medical College in 
providing a fine training in industrial medicine, 
and particularly proud of the three graduates. 


Michigan Association 

HE MICHIGAN ASSOCIATION OF INDUSTRIAL PHY- 

SICIANS AND SURGEONS will hold its Annual Meet- 
ing at Ann Arbor, in the School of Public Health 
Auditorium, University of Michigan, on Wednes- 
day, March 29, 1950. At 9:00 a.m. there will be a 
Panel on “Medical Problems of the Older Age Group 
in Industry,” with DR. MAX R. BURNELL as Chairman, 
and DR. CYRUS C. STURGIS, Professor of Medicine, 
University of Michigan Medical School, as Modera- 
tor. The members of the panel are JEROME W. CONN, 
M.D., SIBLEY W. HOOBLER, M.D., H. MARVIN COLLARD, 
M.D., WM. D. ROBINSON, M.D., RAYMOND W. WAGGONER, 
M.D., JOHN G. BIELAWSKI, M.D., EDWIN DeJONGH, M.D., 
and GORDON MEYERS, M.D. They will discuss the prob- 
lems of employing and continuing employment of 
individuals in the older age group, with special 
emphasis on the degenerative diseases, and stress- 
ing the value of job placement in relation to em- 
ployment. The afternoon session, with DR. JOSEPH 
L. ZEMENS as Chairman, will include a panel discus- 
sion with special emphasis on the everyday type of 
surgical problems which confront the industrial phy- 
sician, such as tendon injuries, severe contusions 
with soft-tissue injury, treatment of sprained ankles 
without fractures, knee injuries, low back pain, 
fractures of the hand and wrist, and skin grafting 
small areas. In the evening there will be a Testi- 
monial Banquet in honor of ALFRED H. WHITTAKER, 
M.D., of Detroit, President of the AMERICAN ASSO- 
CIATION OF INDUSTRIAL PHYSICIANS AND SURGEONS. 
The speaker, JOHN A. SCHINDLER, M.D., Monroe, Wis- 
consin, will talk on “Old Age—An American Prob- 
lem.” E. A. IRVIN, M.D., will act as Toastmaster. 


BOOKS 














Medical Manual 
FDICAL MANUAL—Practices and Procedures for 
American Can Company. Prepared by L. V. 
TAYLOR, Supervisor, Health and Safety Division with 
the counsel of C. RICHARD WALMER, M.D., Medical Ad- 
viser. New York, American Can Company, 1949. 
(Multilithed.) 


oop industrial practice usually includes among 

its operational equipment a book of standard 
practice procedures that can serve as a guide in 
the administration of company policies. An excel- 
lent representative of the industrial medical coun- 
terpart may be seen in this MANUAL. Documenting 
the current practices of the Health and Safety Di- 
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vision, this loose-leaf book describes in detail “Med- 
ical Practices and Procedures,” “Administration of 
Medical Department,” “Physical Examination Pro- 
gram,” “Medical Department Policies,” “Medical 
Department Records and Reports,” and offers in 
its Appendix completed facsimile copies of all blank 
forms used in the medical service, and standing or- 
ders for nurses. 

Well arranged and clearly reproduced as it is, 
this volume can serve as an example for the creation 
of comparable procedure compilations by health 
services not possessing such guide books. The vision 
of the writers and their organization can be gleaned 
from this statement of their policy: “The Company 
encourages its physicians to participate in the or- 
ganizational and educational activities of general 
and special medical societies to the end that the 
objectives and contributions of industrial health may 
be recognized and available to the medical profession 
at large.” That this spirit should spread to all in- 
dustrial managers is devoutly to be wished. 
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The Ways of the Sitter 


ITTING PRETTY—A Manual for Baby Sitters. In- 
dianapolis, Indiana State Board of Health and 
the Indiana Department of Public Instruction, 48 pp. 


N KEEPING with the belief that industrial health 

is community Health, attention is directed to this 
appealing booklet. The physician in industry not 
infrequently is solicited for advice relative to the 
health problem of baby sitter-sittee relationships. 
Serving as a text for an eight weeks’ course in baby 
sitting, this copiously illustrated publication dis- 
cusses its subject under the following headings: 
“Wanted—A Good Baby Sitter,” “Understanding 
the Child,” “Crafts and Games,” “When You Tell 
a Story,” “When Do We Eat?” and “Accent on 
Health.” The manual was prepared by a committee 
of prominent leaders in child training and guidance 
activities. It well can be recommended to the anxious 
employee who is beginning to entrust his darlings 
to the strange but energetic ways of the sitter. 


American Association of Railway Surgeons 
62nd Annual Meeting 
April 4-6, Drake Hotel, Chicago 


Tuesday, April 4, 1950 


IAGNOSIS and Treatment of Bursitis’’—Grorck APFELBACH, 
M.D., Associate Professor, Bone and Joint Surgery, North- 
Cook 


western University Medical School: Attending Surgeon, 
County and Grant Hospitals, Chicago. 

“The Use of Morphine and Scopolamine in Surgery’. 
RAYMOND Hovusenovper, M.D., Clinical Associate in Surgery, 


Northwestern University Medical School: Senior Attending Staff, 


Wesley Memorial Hospital, Chicago; Surgeon, Chicago, Mil- 
waukee, St. Paul & Pacific Railroad. 
“Antihistamine Therapy’”—SAMUEL M. Feinsperc, M.D., As- 


sociate Professor of Medicine, Chief of Allergy Division and 
Director of Allergy Research Laboratories, Northwestern Uni- 
versity Medical School; Attending Physician, Passavant Mernorial 
Hospital, Chicago. 

“The Cause and Prevention of Venous Thrombosis”—ALTON 
OscHNER, M.D., William Henderson Professor of Surgery and 
Chairman of the Department of Surgery, School of Medicine, 
Tulane University; Director of General Surgery, Ochsner Clinic 
and Foundation Hospital; Consulting Surgeon, Illinois Central 
Hospital and the Southern Pacific Railroad. 


“The Diagnosis and Treatment of Traumatic Lesions of the 


Spinal Cord”—Paut Bucy, M.D., Professor Neurological Sur- 
gery, University of Illinois College of Medicine; Attending Neu- 
rological Surgeon, Chicago Memorial Hospital. 

“C-mpound Fractures of the Skull’—JoHn P. GALLAGHER, 
M.L Washington, D.C. 

“The Use of Intravenous Procaine in Traurma”’—Davw J. 
GRAUBARD, M.D., and Harry V. SPAuLpING, M.D., Company 
Surgeons, Baltimore & Ohio Railroad, New York. 


“Atlas of Pathologic Anatomy of Trauma’’—Jerry J. KEARNS, 


M.D., Pathologist, Coroner, Cock County, Illinois; Asst. Pro- 
fessor, Clinical Pathology, University of [Illinois College of 
Medicine. 


Wednesday, April 5, 1950 


YMPOSIUM on Problems 

“The Diagnosis and Treatment 
OBERHELMAN, M.D., Professor and Chairman, Department of 
Surgery, Stritch School of Medicine, Loyola University; At- 
tending Surgeon, Cook County and Mercy Hospitals, Chicago. 

“Acute Bowel Obstruction with Method of Bowel Decom- 
pression”—C.Laupe J. Hunt, M.D., Chief of Surgical Service, 
Research Hospital, Kansas City General Hospital; Attending 
Surgeon, Menorah Hospital, St. Mary’s Hospital, and St. Joseph's 
Hospital; Consulting Surgeon, Chicago, Milwaukee, St. Paul & 
Pacific, and Missouri Pacific Railroads. 

“The Rationale of a Single Operation for the Repair of all 
Groin Hernias’’—CnHester B. McVay, M.D., Ph.D., Clinical 
Professor of Surgery, South Dakota University School of Med- 
icine, Yankton, South Dakota. 

“Treatment of Carcinoma of the Left Half of the Colon and 
Rectum”—Karut A. Meyer, M.D., Professor of Surgery, North- 
western University; Chairman, Department of Surgery, Cook 


in Abdominal Surgery: 
of Pancreatitis’ —Harry 








County Hospital; Consulting Surgeon, Illinois Central and 
Cc. & E. 1. Railways; and Perer A. Rost, M.D., Associate Pro- 
fessor, Department of Surgery, Northwestern University; 


Attending Surgeon, Cook County and Wesley Hospitals, Chicago. 


*YMPOSIUM on Problems in Internal Medicine: 
S “The Problem of Hypertension”—James H. Hutton, M.D., 
Consulting Endocrinologist, Illinois Central Railroad, C. & E. I. 
Railroad, and Carnegie-Illinois Steel Corporation; Chairman of 
the Editorial Board, /llinoia Medical Journal. 

“Anticoagulant Therapy in Cardiovascular Diseases”—Ovip 
O. Meyer, M.D., Professor and Chairman, Department of Med- 
icine, University of Wisconsin Medical School, Madison, Wis- 
consin. 

“Diabetes in Railroad Employees”—H. Ivan Sippy, M.D., As- 
sistant Professor of Clinical Medicine, Northwestern University 
School of Medicine; Consulting Physician, Chicago, Milwaukee, 
St. Paul & Pacific Railroad; Senior Staff, Wesley Memorial 
Hospital, Chicago. 


“The Use of ACTH in Treatment of Rheumatoid Arth- 


ritis and other Collagen Diseases’—D. E. Markson, M.D., 
Assistant Professor and Director, Arthritis Clinic, North- 
western University Medical School; Attending Staff, Wesley 
Memorial Hospital, Chicago. 


Thursday, April 6, 1950 


ye nena on Disorders of Upper Extremity: 
“Tendon Injuries”"—SumMNeR Kocnu, M.D., Professor of Sur- 
gery, Northwestern University Medica] School; Attending Sur- 
geon, Passavant Memorial Hospital, Chicago. 

“Amputations in the Upper Extremities”—Henry H. Kessuer, 


M.D., Director, Kessler Institute for Rehabilitation, West 
Orange, New Jersey. 
“Carpal Injuries”"—KeLiocc Sprep, M.D., Clinical Professor 


of Surgery (Rush) University of Illinois College of Medicine; 
Attending Surgeon, Presbyterian Hospital, Chicago. 

“The Diagnosis and Treatment of the Painful Shoulder”— 
James K. Stack, M.D., Assistant Professor, Orthopedic Sur- 
gery, Northwestern University Medical School; Attending Sur- 
geon, Cook County and Passavant Memorial Hospitals; Chief 
Surgeon, Chicago & North Western Railroad, Chicago. 

“The Use of Intramedullary Fixation in Fractures’’—Haro.p 
A. Sortecp, M.D., Associate Professor of Bone and Joint Sur- 
gery, Northwestern University Medical School; Chief Surgeon, 
Shriners Hospital for Crippled Children; Chairman of the 
Department of Orthopedic Surgery, West Suburban Hospital, 
Oak Park, Illinois; Secretary of the American Board of Ortho- 
pedic Surgery, Chicago. 

“Injuries of the Peripheral Nerves”—Film directed by Dr. 
Loyat Davis, Professor and Chairman of Department of Sur- 
gery, Northwestern University Medical School; Chicago. Dis- 
cussion by Dr. JoHN MARTIN, Assistant Professor of Surgery, 
Northwestern University Medical School. 

“Fracture Movie”’—Official Film of the Committee on Frac- 
tures, American College of Surgeons. 
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Air Pollution Number 


ORESIGHT and a _ sensitive appreciation of 

scholastic enterprise on the part of the Uni- 
versity of Michigan’s School of Public Health 
are reflected by the recent assemblage in Ann 
Arbor of 250 of the country’s outstanding scien- 
tists for a full-dress consideration of “Air Pol- 
lution.” Through the courtesy and cooperation 
of DR. HENRY F. VAUGHAN, Dean of the School of 
Public Health, H. E. MILLER, Resident Lecturer 
in Public Health Engineering, and DR. C. D. SELBY, 
Resident Lecturer in Industrial Health, we pre- 
sent seven of the lectures given at the Institute 
on Air Pollution conducted at Ann Arbor, Feb- 
ruary 6, 7, and 8. These, together with the re- 
port of the Industrial Hygiene Foundation meet- 
ing at Pittsburgh in November, 1949, make this 
issue of INDUSTRIAL MEDICINE AND SURGERY a 
special Air Pollution Number. The importance of 
the subject of pollution of the outside air in un- 
enclosed places has been, for a year or more, an 
open invitation to reach out and gather it in, 
with the view of an over-all presentation. Last 
month the University of Michigan’s School of 
Public Health did just that; and the 20 lectures 
given at its three-day Institute (see page 96) 
comprise an authoritative textbook, the first in 
a field which can be expected soon to abound with 
them. The lectures not in these pages are to con- 
stitute a special and enlarged edition of the 
American Industrial Hygiene Association Quar- 
terly for March, 1950, and the whole series will 
then be reprinted in a single volume which will 
be available through the School of Public Health 
at Ann Arbor. An interesting reaction to the 
assembly of expert knowledge represented in this 
Institute is the realization that the industrial 
hygienists have not actually been so “inside- 
minded” that when they had exhausted the 
agency of pollution from the work place into the 
outside air they considered their jobs done. Their 
authoritative treatment of all phases of the sub- 
ject is proof not only that they have long been 
aware of the many problems of outside pollution, 
but also that they have really been doing some- 
thing about them. 





The New “Archives” 


E HAVE been reminded that INDUSTRIAL 

MEDICINE AND SURGERY is now the senior 
magazine in the fields of industrial medicine and 
industrial hygiene in the United States. As long 
as the Journal of Industrial Hygiene & Tovxicol- 
ogy retained its identity we were second in point 
of time. That journal was established in 1919, 
and it was not until 13 years later that INDUs- 
TRIAL MEDICINE made its initial appearance. 
After another 13 years the American Medical 
Association started Occupational Medicine, which 
continued until June, 1948. Now, as of January, 
1950, comes Vol. 1, No. 1 of the Archives of In- 
dustrial Hygiene and Occupational Medicine, 
which combines J. ]. H. & T. and Occupational 
Medicine, and succeeds both. The new journal 
is published by the A.M.A. PHILIP DRINKER, 
who was Editor of J. J. H. & T. throughout its 
long career, is Chief Editor, and his Editorial 
Board includes THEODORE F. HATCH, ROBERT A. 
KEHOE, FRANK A. PATTY, FENN E. POOLE, FRANK 
PRINCI, WILLIAM A. SAWYER, and JAMES H. 
STERNER, with RICHARD J. PLUNKETT as Man- 
aging Editor. We are proud that, during the 
time there were three of us, we developed friend- 
ly and cooperative relations, which grew and 
were strengthened as it became apparent that 
the ideals and aims of all three were identical. 
We welcome the new publication, and we look for 
it to maintain and carry forward the excellences 
of its predecessors. The brains, backgrounds, 
abilities and professional eminences represented 
among its Editors are favorable augury for a 
long and useful future. The name “Archives” 
brings it into line with the other specialty jour- 
nals published by the A.M.A. This name sug- 
gests permanence—which is well, for industrial 
hygiene and occupational medicine are perma- 
nent subjects. It does not suggest, nor may it be 
implied, that the two journals which it succeeds 
have merely been put to sleep where Noah kept 
his bees. On the contrary they’ve been reborn, 
with unit form, double vigor, triple opportunity. 
In a manner of speaking, “les rois sont morts, 
vive le roi.” 

















ANAHIS 


—_ -TRADE MARK 





Will Reduce Employee 
Absenteeism Due To Colds 


Comprehensive and controlled clinical in- 
vestigations conducted by Arminio and 
Sweet,’ and Tebrock,? have clearly estab- 
lished that ANAHIST, taken upon exposure 
or at the first sign of a cold, can abort the 
attack or shorten its duration. The value of 
these findings will be apparent to industrial 
physicians, since the common cold has long 
been recognized as a major cause of employee 
absenteeism. 


Careful observation of a large number 
of patients has shown that distressing 
side-effects, such as drowsiness or loss of 
mental alertness, are not characteristic 
of ANAHIST. Therefore it may be given 
with safety to all classes of employees. 


1. Arminio, J. J., and Sweet, C. C.: Indust. Med. 18: 12 (Dec.) 1949. 





ANAHIST arrests the cold in contagious 
stages, prevents the spread of infection, and 
lessens economic loss to both employee and 
employer. As the effectiveness of ANAHIST 
depends upon early use, employees should 
be instructed to report for medication upon 
exposure, or at the first sign of a cold. 


SUGGESTED DOSAGE: One ANAHIST 
tablet immediately upon exposure or at the 
first sign of a cold . . . then one tablet after 
meals and at bedtime. Treatment should be 
continued for seventy-two hours. 

A special industrial package of ANAHIST 
(bottles of 1,000) is available for dispensing 
purposes. Write for quantity prices and 
complete literature. 

2. Tebrock, H. E.: Indust, Med. 19: 1 (Jan.) 1950. 


ANAHIST CO., INC. 


YONKERS 2, N. Y. 


ANAHIST is the trademark of The Anahist 
Co., Inc. for its brand of Thonzylamine 
Hydrochloride. 
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EST Cartoons of the Year 1949” 
(Crown) has one by Cavalli, 
showing the little wife holding 
a pay envelope up to the light 
while friend husband explains: 
“Whattaya expect? They took 


out for old-age retirement, union 
dues, sick-benefit and hospitaliza- 
tion, group insurance, unemploy- 
ment relief, withholding tax, em- 
ployees’ benefit association, and 
I bought a newspaper.” 


Ask your deoler 


ot 4 
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Gatl On THE SURGEON: 


BARD-PARKER 


Itching 


I? Is reported that research is 

with oint- 
ments containing the antihista- 
minics. In one group of 85 cases 
of various forms of itching der- 
matitis, 51.8% obtained complete 
relief 
through the use of such prepara- 
tions. The best results were found 
and contact 


now in progress 


relief and 21.1% partial 


in neurodermatitis 
dermatitis. 


ENT, OPINION 




































Superior cutting efficiency, predicated upon 
inimitable, uniform sharpness throughout the 
entire cutting edge, Rib-reinforcement—an ex- 
clusive feature that provides added strength 
and a degree of rigidity best calculated to resist 
lateral pressure, insures dependable blade per- 
formance which serves the surgeon to the great- 
est advantage. 


ON THE ASSISTANTS: 
Dependable blade. performance poses fewer 
problems for other members of the surgical 


team. Less time-consuming delays . . . less con- 
fusion . . . an essential contribution towards 
clocklike surgical procedure. 

TO HANDLE: 


Precision fabricating methods and rigid in- 
spection controls insure blade-for-blade uni- 
formity with a resultant capacity to accurately 
and firmly fit every B-P Handle designed for 
component use. Various blade patterns can be 
interchanged instantly as required. 


ON THE BUDGET: 
The buyer is assured of 12 perfect blades in 
every dozen RIB-BACKS purchased. Their 
superior qualities and longer periods of satis- 
factory utilization.are also factors that reduce 
blade consumption to an economic minimum, 


b 


. 7 BARD-PARKER COMPANY, IN¢é. 


Danbury, Connecticut 
















PRODUCT 








First One 

O FAR as available sources re- 

veal, the earliest health serv- 
ice pre-payment plan on the 
North American continent was 
one formulated in the year 1655 
at Ville-Marie, on the Island of 
Montreal. According to a docu- 
ment dated March 3 of that year: 
“Urbain Tessier dit Lavigne 
(and) 36 others, acting both for 
themselves and their families and 


children, (contracted with) 
Etienne Bouchard, Master 
Surgeon of the said Ville- 
Marie.... (for the latter) 


to dress and to physic, of all 
sorts of illness, whether 
natural or accidental, except 
the plague of small pox, lep- 
rosy, epilepsy, and lithotomy 
or cutting for the stone.... 
in consideration of the sum 
of 100 sous each year, pay- 
able by each of the above- 
mentioned persons ....in two 
terms and quarters....and 
to treat also their children 
who may hereafter be born.” 

Blue Cross, Blue Shield Scribe, 


Little Rock, Arkansas, Feb- 
ruary, 1950. 

Dramamine 
HE antihistamine drugs 


are possibly a minor phe- 
nomenon, with a certain im- 
perfect value in relieving the 
symptoms and signs of aller- 
gy. Doubtless they will lead 
to better compounds for their 
purpose, but they have al- 
ready accidentally led to a 
useless antihistaminic, dra- 
mamine, which may do more 
to produce comfort than any 
drug other than aspirin or 
the opiates. We have heard 
of its effects on the various 
sorts of motion-sickness, and 
on the nauseas of pregnancy 
and radiation; now every 
journal contains a report on 
a new and similar effect, with 
the end not yet in sight. 


—From an editorial in Arizona 
Med., December, 1949. 


French Association 

HE NEW French Associa- 

tion for Industrial Med- 
icine (Association francaise 
“Médecine du Travail”) has 
the following aims, as de- 
scribed by DR. MORIZOT, its 
Vice-President: (a) to unite 
all individuals and organi- 
zations interested in labor 




















problems and the develop- 
ment of industrial medicine 
with a view to improving the 
workers’ welfare; (b) to 
study the advances made in 
industrial medicine; (c) to 
study proper means of im- 
proving working conditions, 
of insuring the protection of 
man at work with due regard 
to optimum production, and 
of increasing the efficiency of 
prevention techniques; (d) 
to publicize by all possible 
means the work undertaken 
and the results achieved, 
with the object of educating 
or training all persons con- 
cerned. The activities the 
Association intends to under- 
take are: (1) the creation 
and development of regional! 
branches; (2) the organiza- 
tion of committee and other 
meetings; (3) liaison with 
official or private French and 
foreign organizations dealing 
with the same problems; (4) 
the organization of confer- 
ences on problems dealt with 
by the Association. Over 200 
delegates from Paris and the 
provinces participated in the 
Association’s first meeting 
held last year in Paris un- 
der the chairmanship of PRo- 
FESSOR MAZEL. 


"All Jake" 
(CONCERNING the saying, 
“Everything is jake.” 
Many years ago, when I was 
a boy in eastern Ohio, I 
worked as a rolling mill 
laborer. This hard toil in hot 
quarters often caused an in- 
testinal affliction known as 
“heater’s cramps.” Frequent 
attacks caused complete in- 
capacity to work under such 
conditions. Occasionally, the 
victim died. When a worker 
felt such an illness coming 


on, the plant hospital, so- 
called, gave him aé_ dose 
“jakey” (Jamaica rum) as 


antidote, and the treatment was 
often effective. Therefore, in roll- 
ing mill talk, a man so treated 


was spoken of as “jake” 


“jakey,” meaning that he was in 
The ex- 
pression was common in the steel 
This suggests that many 
American slang idioms may have 
originated in the industrial life 


good condition again. 


mills. 


of growing America. 


—Wwm. F. Co.iins, in “A Line o’ 
Type or Two,” 
CHARLES COLLINS 

Tribune, 


February 2, 
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Ointment 
is the Antibiotic of Choice 


The cutaneous bacterial invasion responsible 
for impetigo contagiosa is quickly eradicated 
by the specific antibiotic influence of 
Bacitracin Ointment-C.S.C. This unusual 
antibiotic inhibits the growth of many 
staphylococci and streptococci, producing 
clinical remission of the skin infection with- 
in a few days. 

Absence of sensitization or local allergic 
manifestations following its use makes 
Bacitracin Ointment-C.S.C. especially val- 
uable in topical therapy. The period of 
therapy is governed by the clinical situation 
under treatment, and not by the shortcom- 
ings of the medication, 


Bacitracin Ointment-C.S.C. is indicated 
in the treatment of many cutaneous infec- 
tions: infectious eczematoid dermatitis, in- 
fected ringworm, infected eczema, ecthyma, 
infected wounds and ulcers, furuncles and 
carbuncles. It makes an excellent surgical 
dressing for draining wounds. 


Bacitracin Ointment-C.S.C., containing 500 units of 
bacitracin per gram, is supplied in 44 oz. and 1 oz. tubes. 


A DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 
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Costs Up: Returns Down 


GUMNaE SLICHTER has pointed 
out that as the mechanistic 
society began to develop, most 
people felt that the natural con- 
sequence would be that prices 
would decline. That hasn’t hap- 
pened. “What has happened over 
the past hundred years is some- 
thing like this: The average 
wholesale price in this country 
in 1940 was about the same as 
it was in 1840. Yet the output 
per manhour during that period 
increased six times. The capital 
required to put a man to work 


or 





increased three times. The hourly 
wages increased eight times. And 
the proportion of national income 
going to profits, rent and interest 
has been steadily declining.” 


From “Managements’ Uncertain 
Position in Union Relations,” by 
Ropert Litter, Attorney-at-Law, 


San Francisco. 


In California 

HE instructions for applying 

for State disability insurance 
benefits in California (including 
the “new hospital confinement 
benefits program” which became 
effective January 1, 1950) say: 
“Do not complete this form if 
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you are insured by a Voluntary 
Plan maintained by your em- 
ployer which is in lieu of the 
State Plan. Complete this form 
if (1) you are unable to work 
because of sickness or injury, 
and (2) you have been examined 
by or under the care of a licensed 
physician* and surgeon, osteo- 
path, chiropractor, dentist, chi- 
ropodist, optometrist, or an 
authorized medical officer of a 
United States government facil- 
ity.” The asterisk after “phy- 
sician” refers to a footnote: “If 





: Dei Medicinal Kid Powder is super 
wi 


you adhere to the teachings of 
a church, sect, denomination or 
organization, and in accordance 
with its principles, depend for 
healing entirely on prayer or 
spiritual means, you may submit 
the Certification of your prac- 
titioner, who must be accredited 
to the Department of Employ- 
ment, in place of the Physician’s 
Certificate.” 


Antihistamine Test 


THe Chicago Medical school has 
launched an experiment to 





i ith cfude cod liver oil in a non irri- aN Professional 
‘+ tating powder base. Indications: In infant care. Samples 
y Mas in the treatment of IRRITATED SKIN, SUPER- cay on Request 
ae _ FICIAL WOUNDS, DECUBITUS, INTER- 
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find out how effective antihista- 
mine drugs are in fighting the 
common cold, the school an- 
nounced yesterday. These widely 
advertised drugs have been the 
subject of considerable debate 
since they came on the market 
last year. Students at the school 
have been requested to report to 
the student health service im- 
mediately after the onset of cold 
symptoms, and are placed on 
antihistaminic treatment. No 
other form of medication is per- 
mitted. Results are expected to 

be known by next spring. 


—— —Chicago Tribune, January 


29, 19650. 


Health Bulletins 
TH following Industrial 
Health Bulletins have 
been published by the Section 
on Adult and _ Industrial 
Health of the New Jersey 
State Department of Health. 
Individual pamphlets or the 
entire Volumes 1, 2, and 3 
can be obtained gratis upon 
| request: VOLUME 1, NOS. 1-10: 
“Lead,” “Benzol,” “Silica,” 
“Medical Administration,” 
“Ventilation,” “Plant Sur- 
vey,” “Health Education,” 
“Dermatitis,” “Trichlorethyl- 
ene,” “Oxides of Nitrogen.” 
VOLUME 2, NOS. 1-10: “An- 
thrax,” “Vision,” “Phospho- 
rus,” “Nuisance Dust,” 
“Magnesium,” “Cadmium,” 
“Carbon-Tetrachloride,” 
“Medical Record System,” 
“Mercury,” “Chrome.” vVoL- 
UME 38, NOS. 1-10: “Zinc,” 
“Sulfur Dioxide,” “Indus- 
trial Illumination,” “Ferrous 
Metals,” “Fluorides,” “Med- 
ical Department Personnel,” 
“Medical Program  Over- 
head,” “Aniline,” “Carbon 
Monoxide,” “Industrial Car- 
cinogen.” Write to State of 
New Jersey Department of 
Health, Division of Indus- 
trial Health, Trenton, New 
Jersey. 





Vitamins 


ITAMINS and cold repel- 

lents are coming back 
into wider use in offices and 
plants. Where chronic ab- 
senteeism appears to be on 
the increase we find com- 
panies returning to wartime 
belief that such dietary sup- 
plements and common cold 
preventives are worthy of 
further experiment. Firms 
are cautioned, however, not 
to prescribe or give such ma- 
terial except under an indus- 
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trial physician or qualified 
nurse. A few companies 
are thoroughly satisfied 
with the results they are 
getting through this 
means, but are hesitant to 
say too much about their 
experience for fear an 
easily excited reputation 
along this line might in- | 
terfere with production 
records. 
—Personnel News Bulletin of 

the California Personnel Man- | 


agement Association, Febru- 
ary 6, 1950. 


Allergies 


W=tae changes and | 
wet feet often get the 
blame for frequent colds, 
but two University of Illi- 
nois doctors are convinced 
that a hidden allergy may 
be at fault. People for 
whom life is just one 
sniffe or sore throat after 
another during the com- 
mon cold seasons have 
more allergies than hardy 
persons who resist the 
virus, Drs. Noah Fox and 
George Livingston, of Chi- 
cago, found. Reporting in 
a current issue of Archives 
of Otolaryngology, pub- 
lished by the American 
Medical Association, the 
doctors describe a study 
of more than 3,000 cold 
victims of all ages and 
walks of life. Only 358 
of this cold-susceptible 
group had no personal or 
family history of allergy, 
while 2,127 were or had 
been allergic. “Frequently 
allergy goes unnoticed be- 
cause it is of the border- 
line variety,” the doctors 
write. “The nose and 
pharynx of the cold- 
susceptible patient must 
be examined to ascertain 
whether there are changes 
in the structures. The 
mucous membranes of the 
allergic person seem always to 
harbor organisms, ready, when 
the proper stimulus occurs, to 
overgrow. Although it is popu- 
larly believed that exposure to 
cold, humidity, fatigue, and de- 
bility are associated with lowered 
resistance to the common cold, 
confirmatory laboratory data are 
still lacking. However, these 
same factors are known to in- 
fluence severely the allergic state 
of a patient. The great frequency 
of other allergies in the cold- 
susceptible person or in members 
of his family suggests a specific 





THE B-D YALE ANEROID MANOMETER 
_froded Leaving 


We've borrowed from the watchmaker's craft to give you a 
Jeweled + Bearing sphygmomanometer for greater accuracy and dura- 


bility. Uniformly-spaced scale graduations for easy reading; long- 


travel beryllium copper bellows for longer life; detachable inflation 
system with the new B-D sECURITY CUFF (hook-type) for greater 
convenience and flexibility. Guaranteed indefinitely against all de- 


fects in material or workmanship. 


See it at your dealer’s . . . look for the red dor on its face . . . it 
identifies the Jeweled’ Bearing B-D YALE ANEROID MANOMETER. 


B-D PRODUCTS 
Made for the Profesiva 








allergy to the virus or its pro- 
teins.” 
—Nebraska State Med. J., January, 


1950. 
The Grim Truth 


Ux™ someone comes up with 
the results of a critical sur- 
vey of the really sick Britons and 
their reactions to socialized med- 
ical care, the British “patient” 
will continue to be represented 
to us as one who is tickled pink 
with his “free” eyeglasses, his 
“free” dentures, and his “free” 
prescriptions for cough syrup. 
The real British patient, the one 


Becton, DicKINSON AND COMPANY, RUTHERFORD, N. J. 


with a major illness or disability, 
may not be quite as complacent. 
The Bulletin knows of one who 
isn’t. She’s a young married 
woman in a small town in Sussex, 
the cousin of one of the ACMA 
headquarters staff. For six 
months she has been virtually 
helpless, strapped into an ortho- 
pedic corset to prevent aggrava- 
tion of a back condition which 
requires surgery. There have 


been no hospital beds available. 
Her latest letter, dated March 17, 
1949, says, in part: “Well, am 
afraid we are down in the dumps 
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about it all after the examination 
yesterday. In the first place there 
isn’t a chance of a bed for many, 
many months, and the (London) 
specialist says I must go and see 
him again on June 8th as an out- 
patient! He may then consider 
me for another corset! I told 
him about the pain and he just 
waved it aside. He says that I 
must have complete inactivity for 


ONOX 
is used by 
71% of the largest 
industrial piants in the U. S. A. 


this three months, but can walk 
a little. What a blow! I sincerely 
hope that America will not fol- 
low in Britain’s footsteps (na- 
tionalized health scheme), as 
whatever you may hear regard- 
ing its success from the medical 
point of view is thoroughly un- 
founded and. is purely political. 
One has only to speak to one’s 
own family doctor to realize what 






a mess it all is, and how over- 


worked the poor practitioner is.” 
The Bulletin of the Alameda County 
Medical Association, California; 
quoted in Pennsylvania Med. J., 

December, 1949. 


In-Plant Training for Nurses 


| BONARD P. LANDRY, M.D., is Med- 

ical Director of Simplex Wire 
& Cable Co., Cambridge, Mass- 
achusetts. His medical depart- 
ment has been on the 
A.C.S. Approved list 
since 1943. DR. LANDRY 
is ably assisted by HEAD 
NURSE CATHERINE R. DEMP- 
SEY, R.N. Since 1945 the 
Simplex Clinic has been 
cooperating with several 
schools of nursing in Bos- 
ton in their educational 
programs, and 41 grad- 
uate nurses have come to 
the Clinic for in-plant 
training. In the Simplex 
Pennant for December 16, 
1949, MISS DEMPSEY says: 
“From June, 1945, to Feb- 
ruary, 1949, 24 students 
from Simmons College 
School of Nursing have 
spent a month each with 
us studying the basic 
health program of indus- 
try and working along 
with our nursing staff. 
These were all graduates 
of schools of nursing who 
had come to Simmons 


Horse sense about ATHLETE’S FOOT"). °°. °.o" 


91 skin specialists condemn old-fashioned foot baths as being 


“illogical and potentially harmful to the skin.” 


(Archives of Dermatology and Syphilology for April, 1942.) 


The best way to prevent Athlete’s Foot, say these specialists, is to 
stop trying to disinfect the feet. Concentrate instead on improving 


‘the condition of the skin. 


Y A sound skin is nature's best protection against fungus attack 


That is good horse sense. And it’s the basic principle of the Onox 
skin-toughening method of Athlete’s Foot prevention. Instead of 
disinfecting the feet, Onox mineral salts toughen the shoe-softened 
skin and restore its natural resistance to fungus growth. No fungus 


growth—no Athlete’s Foot. 


The above statements are substantiated in tests made by Pease 
Laboratories, Inc. of New York, and the Department of Bacteri- 
ology of a large University. A summary of these tests is available 


on request. 


60-DAY Try Onox at our risk for 60 days. At the end of that time 
TRIAL you must be completely satisfied or you owe us nothing. 


OFFER For full details, write 
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DEPT. M., 121 SECOND STREET, 


ONOX, INC, SAN FRANCISCO 5, CALIFORNIA 


WAREHOUSES: BROOKLYN, N.Y. - CLEVELAND - NEW ORLEANS + LOS ANGELES 
Originators of the skin-toughening method of Athlete's Foot Prevention 


post-graduate study. They 
came from as far west as 
Ohio and from as far 
south as Florida. Most of 
them are now serving on 
the staffs of Visiting 
Nursing Associations. 
Three earned positions on 
the staffs of State Health 
Departments. Since Sep- 
tember, 1948, the Boston 
College School of Nursing 
has had a part-time pro- 
gram in industrial nurs- 
ing and is completing 
plans for a full-time pro- 
gram in this specialized 
field. Five students from 
the Boston College School 
of Nursing have been with 
us for four-week periods 
in 1949. They have been 
studying all phases of our 
health program. They 
have attended meetings of 
the plant’s General Com- 
mittee on Safety and 
Health; and they have 
participated in the Labor- 
Management inspections 
that were required in the 
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campaign for good house- 
keeping in the factory. 
Other students who were 
majoring in Medical and 
Surgical Nursing have 
come to the clinic for two- 
day observation periods. 
Barbour-Stockwell Com- 
pany and Ginn & Co. have 
also cooperated in similar 
in-plant training.” 


Fungi and Cancer 
A® IMPORTANT develop- 
ment in cancer re- 
search is-the discovery of 
fungi growing: in cancers 
by Dr. Irene Corey Diller, 
of the Institute for Can- 
cer Research, Philadel- 
phia, as announced recent- 
ly by the American Asso- 
ciation for the Advance- 
ment of Science. Every 
cancer tested to date has 
contained fungus growths, 
and it is possible that the 
mystery of the cause of 
cancer has at last been 
solved. Dr. Diller has 
identified several different 
types of fungus, including 
a tropical form not com- 
monly found in North 
America. How this par- 
ticular form got into Phil- 
adelphia cancers is a mys- 
tery. Even if subsequent 


research confirms that 
cancers are caused by 
fungus growths, much 


work remains to be done 
before the cancer problem 
is finally solved. The 
questions which must be 
answered are: (1) how 
and why the fungi enter 
the body and attack it; 
(2) how this may be pre- 
vented; and (3) if they 
do enter, how they may 
be dealt with and elim- 
inated. This latter ques- 
tion is complicated by the 
fact that fungus growths 
are extremely difficult to 
kill. The theory that can- 
cers are caused by fungus 
growths would account 
for many of the things 


already known about cancer by 
the medical profession, and would 
also lend support to the oft-re- 
peated statements by cancer spe- 











DEPENDABLE DATA FOR]DIAGNOSIS 


The Cardiologist of today, with ever-increasing 
knowledge of the interpretation of Electro- 
cardiograms, demands an instrument that pro- 
duces records upon the accuracy of which he 
can confidently base his most exacting diagnosis. 
For nearly thirty-five years, the consistently 
accurate records produced by Cambridge Stand- 





“SIMPLI-SCRIBE" DIRECT WRITER 


The “Simp i-Scrise” Model is a direct writ- 
ing portable Electrocardiograph. It is de- 
signed for supplementary use by Hespitals, 
Clinics and Doctors who operate CAm- 
BRIDGE String Galvanometer instruments as 
their primary equip- 
ment. Although dis- 
tinctly an auxiliary 
instrument, the “Stm- 
PLI-ScriBe” Model en- 
ables the Doctor or 
Institution to provide 
more complete Elec- 
trocardiographic 
service by com- 
plementing their 
standard CaMm- 
BRIDGE Equip- 
ment. Size 10%” 
x10%"x11” high, 
weight 28 Ibs. 
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Cambridge Also Makes 


Plethsymographs, Amplifying Stethoscopes, Re- 


Instruments for Measuring Radioactivity, 


recur. The theory 


Electrokymographs, 


Blood Pressure Recorders, 
etc. 


good chance that they will not 
would also 
perhaps account for the fact that 
certain cancer “cures” in the past 


ard String Galvanometer Electrocardiographs 
have been the accepted standard of comparison 
everywhere. 


Accuracy has always been the MUST factor 
in the design of Cambridge Standard Electro- 
cardiographs. No feature, no matter how desir- 
able it may seem, is ever adopted that impairs 
the fundamental accuracy of these instruments 
in the slightest degree. When you select «a 
Standard Cambridge, Doctor, you are assured 
of records that will satisfy your future, as well 
as present, requirements. 


The instrument shown above is the ‘“Simpli- 


Trol” Portable model. It is contained in one 
case 8” x10”%x 19” and weighs only 30 Ibs. 
Other Cambridge Standard String Galvanometer 
Electrocardiographs are the Mobile and Re- 
search Models all of which may be arranged 
to record heart sounds, pulse and electrocardio- 
gram simultaneously. 


Send for descriptive literature 


CAMBRIDGE INSTRUMENT CO., INC. 
3716 Grand Central Terminal, New York 17 


Chicago 12, 2400 West Madison Street; Phila- 
delphia 4, 135 South 36th Street; Cleveland 15, 
1720 Euclid Avenue. 


Pioneer Manufacturers of the Electrocardiograph 


CAMBRIDGE 


ELECTROCARDIOGRAPHS 





It may be necessary, therefore, 
to review these discarded treat- 
ments and reassess their value. 
Dr. Diller’s discovery, which has 


cialists that early diagnosis have shown good results in a been hailed as the “find of the 
and surgery are still the best certain number of cases, but century,” is a startling one and 
hopes for a cure. If _ the failed in others and been dis- is most certainly a hopeful ad- 


growths can be 


detected early 
enough, before they have had 
time to penetrate to vital organs, 
and removed, there is always a 





credited. Some may have been 
effective with one or more of the 
types of fungus causing cancer- 
ous growths, but not with others. 


vance in the long fight against 
cancer. 


-From Health, Canada’s National 
Health Magazine, January, Febru- 
ary, 19650. 






Page $1 





eee 
: ee Wee : For, 


protection 


All You Need in Plastic Face 


and Eye 





A = 





WADLILSOINT 


Dependable Products Since 1870 


*T.M. Reg. U.S. Pat. Off. 





Protection is made by 











These three types of protective devices, 
all with one-piece plastic lenses or 
visors and each with many variations, 
give you a wide selection to meet spe- 
cific requirements of work hazards. 
Their light weight and comfortable 
fit insure workers’ willingness to 
wear them for long hours on the 
job. Complete information on plas- 
tic protection and other eye and 
respiratory safety equipment is 
available in the new WILLSON 
catalog. Get your copy from our 
nearest distributor or write di- 
rect to WILLSON PRODUCTS, 
INC., 213 Washington Street, 
Reading, Pa. 














The Antihistaminics 
IX view of (1) the 
magnitude of the 
health problem which 
the common cold pre- 
sents, (2) the unsatis- 
factory treatment of 
the condition, (3) the 
extensive advertise- 
ments of pharmaceuti- 
cal houses, (4) the so- 
called scientific articles 
in the lay press, and 
(5) the recent action 
of the Federal Food 
and Drug Administra- 
tion permitting the an- 
tihistaminics to be 
bought without a pre- 
scription, the intense 
interest in the use of 
the antihistaminic 
drugs in the treatment 
of the common cold 
should not be surpris- 
ing. The Industrial 
Hygiene Service has 
received several inquir- 
ies from industries in 
Tennessee in regard to 
the use of the anti- 
histaminics. At the 
time of this writing 
there is a definite lack 
of evidence on which 
to base many conclu- 
sions. The best sum- 
mary which has come 
to attention is a letter 
of November 7, 1949, 
from the Federal Food 
and Drug Administra- 
tion, to the National 
Better Business Bu- 
reau, Inc., New York, 
N. Y. In part the let- 
ter follows: “Answer- 
ing the specific ques- 
tion in your letter of 
October 28 which deals 
with antihistamine tab- 
lets, we certainly do 
not believe that anyone 
and everyone who 
takes one of these tab- 
lets at the first symp- 
tom of a cold will have 
his cold stopped. We 
assume that you are in 
general familiar with 
the research which be- 
gan some years ago 
and which resulted in 
the manufacture of a 
number of medicines 
which have in some 
cases the ability to 
counteract the effects 
of histamine. These 
drugs have until re- 
cently been restricted 
to sale on prescription. 
They have been con- 
clusively shown to be 
very helpful in hay 
fever, certain types of 
sensitization rashes, 
and in several other 
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Powder and Ointment of 
ZINCUNDECATE 


In the Treatment and Prophylaxis of 
Fungous Infections of the Skin, especially 


DERMATOMYCOSIS PEDIS (ATHLETE'S FOOT) 
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Maximum Effectiveness 
Minimum Irritation 


Trial quantities and literature on request. 


OINTMENT — Undecylenic Acid 5% 
Zine Undecylenate 

Tubes of 1 oz., Jars of 1 Ib. 

POWDER — Undecylenic Acid 2% 
Zine Undecylenate 

Sifter packages of 12 oz., Containers of 1 Ib. 


20% 


20% 





PD-19 


WALLACE & TIERNAN PRODUCTS, INCORPORATED, Belleville 9, New Jersey, U.S.A. 








conditions generally believed to be 
due to reactions of histamine re- 
lease. On the other hand for some 
unexplained reason they appear 
to possess very limited value in 
conditions such as asthma which 
also are generally believed to be 
related at least in part to the 
release of histamine. More than 
a year ago a number of investi- 
gators expressed the view that 
the early symptoms of colds are 
allergic in origin. They believed 
that colds should be benefited by 
antihistamine therapy. Probably 
Dr. J. M. Brewster, medical offi- 


cer in the United States Navy, is 
largely responsible for the pres- 
ent extensive interest in the use 
of antihistamine drugs for the 
prevention and treatment of the 
common cold. Publications deal- 
ing with clinical trials which he 
had made of a number of these 
products are to be found in the 
U. S. Naval Bulletin, 47:811, 1947 
and in the same publication 49:1, 
1949. He was also author of an 
article which appeared in INDUs- 
TRIAL MEDICINE, 18:217, 1949. 
There are other published clin- 
ical investigations, and we have 





also seen reports of clinical stu- 
dies which have not as yet ap- 
peared in print. The net impres- 
sion which these articles as a 
whole convey to our medical staff 
is that a number of investigators 
who may be regarded as compe- 
tent to conduct controlled clinical 
studies have reached the conclu- 
sion that, in the case of many 
colds, if therapy with antihista- 
mine drugs is begun immediately 
when the first symptoms appear 
the symptoms may be suppressed 
and for all practical purposes the 
colds aborted. Some investigators 
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DALLAS. TEXAS 


Patient 


ANTISEPTIC e 
Prompt, continued control of 
pain is one reason FOILLE 

is “first thought for first aid” in treatment 
of BURNS, MINOR WOUNDS, LACERATIONS, 
ABRASIONS in offices, clinics, hospitals. 


CARBISULPHOIL COMPANY 
3116 SWISS AVENUE, 


comfort is prompt 


EMULSION e 
*You’re invited to request samples and 
clinical data. 


ANALGESIC 


OINTMENT 











are so optimistic as to ascribe 
these benefits to some 80% to 
90% of the persons treated. They 
practically all agree that the ef- 
fectiveness of the medication de- 
creases when the medication is 
not started early in the course of 
the cold. The available scientific 
evidence at this time is that prob- 
ably the antihistamine drugs have 
a legitimate place in cold therapy. 
We are very skeptical of the 
breadth of the claims made by 
purveyors of the product in sell- 
ing to the lay public. Our 


skepticism arises first because a 
statistically sound clinical study 
of the effect of any medicine in 
the common cold is most difficult. 
This is further complicated when 
the medication must be taken at 
the first sign of a cold to manifest 
maximum results. It is common 
experience of all of us to believe 
that we can recognize the first 
symptoms of a cold, but we are 
often wrong. Another factor that 
introduces uncertainty into the 
situation is that in spite of much 
research a precise definition of 


the common cold has never been 
forthcoming. Most authorities 
agree that the illness which the 
public refers to as the common 
cold is not a single disease. It 
probably involves a number of 
different diseases which manifest 
the same or similar symptoms. 
We do not believe that anyone at 
this time can say authoritatively 
whether or not the antihistamines 
will affect all of these disease 


entities.” 
—From “The Common Cold and An- 
tihistamine,” in Tennessee Ind. 
Hyg. News, January, 19650. 





for all inflammatory 
conditions of the skin... 
regardless of cause 


DOMEBORO 


Mild, soothing wet dressings of Domeboro solution have been proved 


to be materially beneficial in all instances of acute cutaneous 


inflammation, regardless of cause. Existing in a state of continuous 
ionization, with a constant pH of 4.2, Domeboro wet dressings correct 
variations in pH values of the skin and thereby maintain the 


natural defensive mechanism of the integument against pyogenic 


infection. Equally important is the fact that use of Domeboro wet 
dressings precludes the danger of “over treatment dermatitis.” 


1. Combes, F. C.: The Wet Dressing. N. Y. Physician, 


Nov. 1949. 


An effective treatment for athlete’s feet 


and other superficial mycoses—soothing soaks of Domeboro solution to reduce inflama- 
mation, followed by topical application of FUNGI-TREAT, a new, easy-to-use, clinically 
proved* fungicide for the treatment of tinea pedis, tinea cruris and other superficial 


mycoses. 


2. Schwartz, L., Robinson, M. and Gant, J. Q.: A New 


Treatment 


ial Mycoses. Industrial Medicine, 


18:6, 257-258, June 1949. 


Reprints and FUNGI-TREAT samples on request 


DOME CHEMICALS, INC. 123 WEST 64th ST.. NEW YORK 23, N.Y. 
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TT WORDS of praise Which are constantly tomers frequently use in recommending Pax- 


applied to Pax-Lano-Sayv Heavy Duty by Lano-Sa, Heavy Duty to others. That word 
legions of happy. users to deseribe its merits is “Economy.” Its marvelous formulation, the 
have given ita singular place of honor among skillful blending of its many fine ingredients, 
all fine skin: cleansers its Outstanding cleansing efficiency, have actu- 
if . ally reduced the cost of usage far below that of 

Words like “superb quality, eraranrer tells site. ee 
i a ; many other occupational skin Cleansers which 

safely, unsurpassed cleansing ability.” and 


sell for less per pound. The use of Pax-Lano- 
a host of others occur an hundreds of unso- 
Says Heavy Duty convincingly démonstrates 
licited testimonials. However, customers of o" 

that “Economy” ts also one of its many merits 
many years of use-experience with Pax-Lano aioe _—_—~ ae y merit 


" 


Sav Heavy Duty need no superlatives to em 

nai Tae ii sane Iry this remarkable skin cleanser yourself 
phasize their satistaction. Continued use ‘d 
. : >, athe Then vou too will seek words of commendation 


their. recommendation for its excellence ' 
to deseribe a wondertul experience in what an 
There is also another potent word which cus- Wea rieinimy Gime ioe siel em iiemertimele 
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“@ PAX-LANO-SAV HEAVY DUTY 


Le GRANULATED SKIN CLEANSER A 
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PAX-LANO-SAV*—a Superior skin emollient combining lanolin and other special skin normalizers. 








The Pax trademark symbol 
izes a deep-rooted tradition 
of superlative quality main 
tained through a quarter cen- 
tury of continuous research 


ana development 


G.H. PACKWOOD MANUFACTURING CO. - 1545-55 TOWER GROVE AVE. - ST. LOUIS 10, MO. 


Manufacturer f Fi 


Skin Cleanse *Tradename of G H Packwood Mfaq Co 

















the advanced automatic development of | 


pater cut-c a - automatic “burn-out- 
"proof" safety ape pe instruments 
E Avion: left if Baetaiice, pohendéd 

during an emergency call... over a holi- 
day or weekend, no damage to instruments 
‘or sterilizer can result. When low-water 
cut-off occurs, functional operation can 
roi be resumed by replenishing water in 
the chamber and manually switching on 

the current. Of the thousands in use, not a 
single “burn-out” has ever been reported. 





NOW AVAILABLE 

14” and 16” sizes in Portable 
and Cabinét Models. A selec- 
tion of beautifully finished 
alternate cabinet designs 
subject to availability. 








ORDER TODAY or write 
for descriptive literature. 


DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES rv: LIGHTS 











PROVED 


UNDER ACTUAL PRACTICING CONDITIONS 


BENZEDREX INHALER 


SO MUCH BETTER THAT WE HAVE 
DISCONTINUED BENZEDRINE* INHALER 











Our new BENZEDREX INHALER was tested by rhinologists in controlled studies for 
more than two years. Reports were unanimously enthusiastic. 

Nevertheless, to make absolutely certain that BENZEDREX INHALER was the best 
volatile vasoconstrictor ever developed we decided to test it with a large segment 
of the medical profession under actual practicing conditions. 

We therefore replaced ‘Benzedrine’ Inhaler with BENZEDREX INHALER in the 
entire state of California. Now, after more than a year’s use, California physicians tell 


us that they and their patients find BENZEDREX INHALER the best inhaler they have 





ever used. 


BENZEDREX INHALER has exactly the same agreeable odor as ‘Benzedrine’ 
Inhaler, but gives even more effective and prolonged shrinkage, and does NOT 


produce excitation or wakefulness. 
*“Benzedrine’ (racemic amphetamine, S.K.F.) and ‘Benzedrex’ T. M. Reg. U.S. Pat. Off. Each 
Benzedrex Inhaler is packed with 1-cyclohexyl-2-methylaminopropane, S.K.F., 250 mg.; and aromatics. 


SMITH, KLINE & FRENCH LABORATORIES, PHILADELPHIA, PA. 
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~— Neo-Anterqan’ 


(Brand of Pyranisamine Maleate) 
(N-p-methoxybenzyl-N’,N’-dimethyl-N-a-pyridylethylenediamine maleate) 


COUNCIL So ACCEPTED 





Allergic Rhinitis 


and 


The Common Cold 


HE incidence of allergic rhinitis 

appears to be greater than has gen- 
erally been recognized. In many in- 
stances, nasal symptoms attributed to 
the common cold are in reality due to 
allergic rhinitis.’ In a high percentage of 
such cases, Neo-Antergan* will provide 
prompt, effective relief. 


In other individuals, the manifesta- 
tions of an allergic rhinitis not usually 
troublesome may be aggravated by a 
superimposed common cold. In these 
cases also, Neo-Antergan is effective in 
helping to control the distressing nasal 
congestion due to the allergy. 


Neo-Antergan is characterized by 
high antihistaminic potency and a high 
index of safety. It may be administered 
with confidence whenever safe, effective 
antihistaminic action is desired. 


1. Urbach, E. and Gottlieb, P. M., Allergy, 
Grune and Stratton, 1946, 


*Neo-Antergan is the registered 
trade-mark of Merck & Co., Inc. 
for its brand of pyranisamine... 
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BRECK pH7 PROTECTIVE CREAM GUARDS 
AGAINST HARSH INDUSTRIAL MATERIALS 


Skin irritations caused by working with industrial materials can be 
M prevented with adequate skin protection. Breck pH7 Protective 
Cream spread onto the skin of the hands, face or arms will form a pro- 
tective film that helps prevent direct contact with many harsh industrial 
‘| materials. People working with cooling lubricants, cutting compounds, 
|} lime, paint, rubber dust and petroleum solvents will find that these 
‘| materials are easier to remove after using Breck pH7 Protective Cream. 





The new dispenser top for the pound jar of Breck pH7 Protective Cream 
‘| makes application easier, more sanitary, and saves the worker time. 


UE Request the new dispenser top with your next order of the pound size Breck pHI7 Protective Cream. 





JOHN H BRECK INC . MANUFACTURING CHEMISTS -« SPRINGFIELD ; MASSACHUSET1 
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| Cut-to- Onder 
, Sewmice 
»».one reason 

for insisting on 


GAUZTEX 


THE SELF-ADHERING GAUZE 





Gauztex Gauztex Professional 
Professional y 

Package Package 1S prepared as / 
12” x10 yd. 


you specify... not just 12-1” 
Regular, 
Flesh-Tint or 
Oil-Resistant He 


or 6-2” cuts alone. 

You may order Gauztex in any se- 
ries of widths in multiples of 4” over 
the minimum slit of 4%”... provided 
total cuts equal 12”. 

This service in cutting Gauztex to 
meet the requirements of the indus- 
trial dispensary is only one reason 
why doctors and nurses have for years 
insisted on Gauztex... the most effi- 
cient, highest quality cohesive band- 
age available. 


‘Professional samples available on request. 





Of course you know Gauztex, the self-adhering 
bandage. It is the outstanding name in cohesive 
gauze, advertised nationally and to the profession. 


If you desire more detailed information please write. 


ref GENERAL BANDAGES, INC. 
531 Plymouth Court Chicago 5, lilinois 
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INDUSTRI 
INJURIES 


ILLE Equipment aids 


materially in alleviating 





COMBINATION ARM, 
LEG AND HIP UNIT 
Mobile Model HM-200 
(An Improved Whirlpool Bath) 


pain and disability, and in 
quickening convalescence 





Ss 
© mepitat 8” 


from industrial injuries amen- 
able to hydro- and heat ther- 





7 apy. Precision engineered and 
featuring a high order of safety and 
convenience—plus efficiency with econ- 
omy—llle Tanks and Baths are a sound 
investment for every industrial Physical 
Therapy Department. 


Descrip tive 
a 


on 


R. equ est, 


THERMOSTATICALLY 
CONTROLLED, 
MOBILE ARM, HAND, 
FOOT AND LEG 
PARAFFIN BATH 
Model PB-109 


ILLE 


ELECTRIC CORPORATION 
50 MILL ROAD 
FREEPORT, L. 1, N. Y. 




























For prompt relief and healing 


of burns-Chloresium Therapy 


Clinical experience proves value of 
Chloresium chlorophyll preparations 
in the treatment of burns 


From American Journal of Surgery, Jan., 
1947 —‘“Two patients were admitted with 
extensive and severely infected second and 
third degree burns of the head and both 
hands. The most severely burned hand in 
one case and the better hand in the other 
case were treated with continuous wet 
dressings of chlorophyll, Chloresium Solu- 
tion (Plain), while the other hands were 
treated with boric solution .. . 

“In both cases... the patients volun- 
teered that the chlorophyll-treated hand 
was more comfortable. The chlorophyll 
hands produced granulations of better 
quality and more rapidly... In both cases, 
the final result after grafting has been 
better in the chlorophyil-treated hands.” 


From the Guthrie Clinic Bulletin, Jan., 
1947—“‘Those (burn) patients who re- 
ceived Chloresium in the initial treatment 
showed the greatest beneficial effects. It 
was noticed that healing seemed to occur 
faster under chlorophyll therapy (Chlore- 
sium) than when other substances such as 
vaseline were used. In addition, secondary 
infection was kept at a minimum. In 
several cases having bilateral involvement 
of extremities, one extremity was used as 
a control and treated with vaseline while 
the other extremity was dressed with 
Chloresium Ointment. In each, the 

treated with the water-soluble chlorophyll 
(Chloresium) healed more rapidly and 
with less infection than the control.” 





Chloresium 





SOLUTION (PLAIN); OINTMENT; 
NASAL AND AEROSOL SOLUTION 


Ethically promoted—at leading drugstores 


U. 8. Pat. 2,120,667—Other Pats. Pend. 


From Archives of Dermatology and Syph- 
ilology, March, 1948 —‘“‘In 5 patients with 
chemical burns and sunburn, the water- 
soluble chlorophyll cream (Chloresium 
Ointment) was amazingly healing and 
soothing to the injured epithelium.” 


From American Journal of Surgery, Oct., 
1945 —‘“‘It has been shown rather conclu- 
sively that, of all the agents at present 
available for the stimulation of cell pro- 
liferation and tissue repair, chlorophyll 
(Chloresium) probably has the most con- 
stant and marked effect.” 


WHENEVER TISSUE HEALING 
IS A PROBLEM 


Not only in burns, but also in wounds, 
ulcers and dermatoses—reports in more 
than 1150 published clinical cases show the 
majority of cases respond rapidly to treat- 
ment with Chloresium Solution (Plain) 
or Ointment. 


These gratifying results are due to the 
therapeutic action of the water-soluble de- 
rivatives of chlorophyll. They are natural 
nontoxic biogenic agents which accelerate 
normal cell regeneration, thus measurably 
hastening the healing process. At the same 
time, they help control superficial infec- 
tion, provide symptomatic relief and de- 
odorize foul-smelling suppurative con- 
ditions. 

Try Chloresium on your next burn case— 
or any other case where faster healing or 
deodorization is desired. It is completely 
nontoxic, bland and soothing. 


FREE—CLINICAL SAMPLES 


| RYSTAN CO., INC., Dept. IM-3 
| 7 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 


| I want to try Chloresium. Please send me elinical 
| samples, without obligation. 












City. Zone State. 














Books of Permanent Worth 


A BLIND HOG’S ACORNS— Carey P. McCord, M.D. 


“.,...dramatizes and enlivens the industrial health field in a series of charm- 
ing stories, reflecting the vast importance of this field, while entrancing the 
reader with the art of the true raconteur. . . .This little biographical book tells 
the industrial preventive medicine story with an effectiveness that ranks with 
‘An American Doctor’s Odyssey,’ ‘Plague on Us,’ and ‘Yellow Jack.’” 


311 PAGES; ILLUSTRATIONS BY STROBEL; $2.75. 


INTRODUCTION TO INDUSTRIAL MEDICINE —T. Lyte Hazlett, M.D. 


The long awaited Textbook of Industrial Medicine—endorsed by The Amer- 
ican Association of Industrial Physicians and Surgeons—nineteen chapters, 
each by an outstanding expert—invaluable in every phase of industrial med- 
ical practice. 


253 PAGES, WITH ILLUSTRATIONS AND SUBJECT INDEX; $3.00. 


WHO’S WHO IN INDUSTRIAL MEDICINE — Biographical Dictionary 


Career Data on the Medical Directors, Company Surgeons, Plant Physicians, 
Consultants, Advisers, Specialists in Industrial Medicine and Surgery and 
Hygiene, Industrial Doctors. Alphabetically listed with Geographical Index. 
This is the authoritative Desk Book so essential for all kinds of reference. 
Answers every question of WHO and WHERE. “....up to date with an 
intimate cyclopedia of American biography in this field.” $10.00. 


TOXICOLOGY — witliam D. McNally, M.D. 


By special arrangement—for the benefit of those who have not yet added 
this indispensable volume to their library of quick reference—we now offer 
McNally’s Toxicology at $5.00 per copy. 

This is the same 1,000-page textbook that sold at $10.00 a copy when it was 
published several years ago, and it is still the outstanding compendium of 
toxicological information of all kinds—no other work of its scope and detail 
has yet been produced. 


ORDER FROM 


PROFESSIONAL MAIL ORDER, Inc. 


1461 South Michigan Avenue, Chicago 5, Illinois 

















of joint and muscle pain 


Sufferers from fibrositic disorders (e.g., muscular 
rheumatism, myalgia, lumbago, pleurodynia, syn- 
ovitis, bursitis, neuralgia, sciatica, etc.) obtain 
quick and long-lasting relief with 


THRALGEN 


arthralgesic unguent 





Pain and discomfort in joints, muscles, tendons or 
nerve sheaths are alleviated, usually in a matter of 
minutes. Aching and stiffness are replaced by a 
comfortable sensation of deep warmth and relax- 
ation. With the concomitant use of moist or dry heat, 
the Arthralgen effect lasts for as long as six hours. 


Arthralgen’s special ointment base permits quick 
penetration of the active ingredients: methacholine 
chloride for deep vasodilation; methyl salicylate for 
analgesia; and menthol and thymol for rubefac- 
tion. Action is quick; relief is prompt and lasting. 


Arthralgen is available in 1 ounce tubes and half- 
pound jars. 


































































































LABORATORIES 
Division Nutrition Research Laboratories * Chicago 30, Illinois 















IN VIEW 

OF THE 
EXCELLENT 
RESULTS 
OBSERVED... 


Recommend 


for Any Elastic Bandage Use! 


Whatever the clinical picture . . . whatever 
the technic . . . when pressure-dressing ther- 
apy is indicated, TENSOR gives outstanding 
performance, 

More and more pnysicians are recommend- 
ing and using TENSOR ELASTIC BANDAGE for 
compression burn treatment, varicosities, pleu- 
risy and sprains. Here’s why .. . 


@ TENSOR exerts controlled—evenly-distrib- 


uted pressure. 


@ TENSOR has uniform elasticity. ‘‘Holds” 
without causing harmful or pain- 
ful constriction. 


er TENSOR stays put— permitting greater mo- 
bility, yet does not require fre- 
quent adjustment. 


4) TENSOR is inconspicuous, lightweight and 


porous. 


5] TENSOR vot only has greater initial stretch 
than any rubberless bandage— 
but stays elastic, despite repeated 
laundering. 


TENSOR is available ir 2. 2.3.4 and 6-inch widths by 
$\ yords stretched. 


For Your Patients’ Support and Comfort 
Prescribe Bauer & Black Elastic Products 


Suspensories © Abdominal Belts ¢ Supporters * Knee Caps 
Anklets © Elastic Bandages « Supporter Belts © Elastic Stockings 


*Reg. U. S. Pat. Of. 


| 


| 


| (BAUER&BLACK) §& 


Division of The Kendall Company, Chicago 16 
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the wide-angled approech in / 





rthritis’ 
therapy 


With the growing concept of arthritis as a 
“systemic disease with joint manifestations, 
most clinicians today appreciate that _ 
constipation and common gastrointestinal 
dysfunctions are “not only susceptible of 
betterment but should be included in any 
wide-angled approach to the [arthritis] 
problem.”? Which is why Occy-Crystine is 
more and more utilized for its dependable | 
(yet non-irritant) cathartic and A 
cholagogue action. 


wi 


Composition: Occy-Crystine is a hypertonic 
solution of pH 8.4, made up of the following active 
ingredients — sodium thiosulfate and magnesium 
sulfate, to which the sulfates of potassium and 
calcium are added in small amounts, contributing 
to the maintenance of solubility. 


References 

1, American Committee for the Control of Rheumatism,” 
Pemberton, R.: Rev. Gastroenterol., 9:91, 1942) 2 

2. Spackman, E, W. et al: Am. J. M. Sci., 202:68, 1941-~ 


a + Salisbury, Connecticut 
Occy- 
crystine 


the sulfur-bearing saline eliminant 
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WYAMINE 


Safe 

to use 
even 

at night 


WYAMINE — Mephentermine (N-methylphenyl-tertiary 
butylamine) Wyeth—either as the volatile base or the 
water-soluble sulfate, is an effective new vasoconstrictor, 
possessing several important advantages. It produces a 
local vasoconstriction approximately equal to that of 
ephedrine, but its action is very rarely attended by retv.- 
gescence, or by nervousness, excitability or insomni.. 


Four convenient Dosage Forms: 


WYAMINE INHALER SOLUTION* 
WYAMINE SULFATE 


WY AMINE-PENICILLIN SOLUTION* 
CAPSULES /for WYAMINE-TYROTHRICIN 


Preparation of Nasal *Use with dropper or 
Solution JETOMIZER® 


WYETH Incorporated e Philadelphia 3, Pa. 


® 























Books 


Personal Items 


Books of all publishers applicable to the 


INDUSTRIAL PHYSICIAN 


INDUSTRIAL SURGEON 


INDUSTRIAL NURSE 


Catalogue sent upon request 


PROFESSIONAL MAIL ORDER, INC. 
Michigan - al 15th Si. 
Chicago 5, Mn ois 

















Professional 
Samples 
on Request 


Your women patients will welcome the prompt 
relief from pain and distress when you prescribe 


HAYDEN'S 
VIBURNUM COMPOUND 


Excellent as a sedative, non-toxic and non-lax- 
ative, H V C produces the desired results with- 
out the unpleasant after effects caused by 
hypnotics. Relieves smooth muscle spasms. Safe 
for intestinal cramps. 
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Write for samples 
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DIONOL PHARMACAL COMPANY 
Ferndale 20, Michigan 











Clinically tested RIASOL is by far the leading 
prescription in psoriasis. From coast to coast physi- 
cians are relying on RIASOL to clear ugly patches 
quickly, often in the amazingly short period of a 
few weeks. 


When other methods of therapy have failed, 
many doctors turn confidently to RIASOL. Its 


achievement of therapeutic success ranks very high, 
even in cases which have been neglected for many 
years. 

RIASOL contains 0.45% mercury chemically 
combined with soaps, 0.5% phenol and 0.75% 
cresol in a washable, non-staining, odorless vehicle. 


Apply daily after a mild soap bath and thorough 


drying. A thin, invisible, economical film suffices. 
No bandages necessary. After one week, adjust to 
patient's progress. 

RIASOL is ethically promoted. Supplied in 4 and 
8 fld. oz. bottles at pharmacies or direct. 


Mail coupon today for your free clinical package. 
Prove RIASOL in your own practice. 





SPECIAL NOTICE 


New product. Name RISM. Used in Arthritis and Rheumatism. 
Rism is a new and more effective prescription for relief of the 
pains and aches, swelling and stiffness caused by arthritis and 
rheumatism. Send for a clinical supply. 











MAIL COUPON TODAY — 
PROVE RIASOL YOURSELF 





SHIELD LABORATORIES 
12850 Mansfield Avenue, Detroit 27, Michigan 


Please send me professional literature and generous clinical package of RIASOL. 


Joel ee ll Street 





— -Zone—_—______State. 





a -Address___ 


RIASOL for PSORIASIS 
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"Theres no such animal 
he cried ! 





FRIEND and I were picking the ponies one 
day when I started telling him about a sure 
thing I heard about. 


“You say it pays four bucks for three?” he asked. 
“Yep,” I replied. 

“And never loses? Ever? It automatically wins? 
Must be illegal!” 

“Not a bit,” I replied. “In fact, the government very 
much approves...” 


“Our government approves of a horse who can’t 
lose...” 


“Who said anything about a horse?” I asked. 
“So what else could it be but a horse...?” 


“It not only could be—but is—U. S. Savings Bonds,” 
was my prompt reply. “The surest thing running 
on any track today. 


“For every three dollars you invest in U.S. Savings 
Bonds you get four dollars back after only ten 
years. And if you’re a member of the Payroll Sav- 
ings Plan—which means you buy bonds automati- 
cally from your paycheck—that can amount to an 
awful lot of money while you’re not looking. Hey, 
what are you doing?” 


“Tearing up my racing form! The horse I’m betting 
on from now on is U.S. Savings Bonds.” 








Automatic saving is sure saving-U.S. Savings Bonds 


& Contributed by this magazine in co-operation with the Magazine Publishers of America as a public service. 
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for you... 


for your patient 





the saline laxative — = 





ne 
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is? 
Whether your patient needs a laxative, 
ry , : 
or an aperient, or a cathartic you'll find 
n't it more convenient to write Sal Hepatica 
on your prescription pad. Noneed to spec- 
ify all the ingredients of three separate 
3,” formulas, just prescribe Sal Hepatica and 
1g Cs Seals 
APERIENT, one teaspoonful ~ “Si indicate the dosage. 
gs Your patients will find Sal Hepatica 
-n 


“i ee convenient, too. No cluttering of shelves 
i- , , ; 


a pr with oan of re meas when 
y, LAXATIVE, two teaspoonfuls - one will serve. They'll like its pleasant 


taste, its effervescence—and, of course, 


its prompt, gentle action. 


- danas case 
CATHARTIC, three teaspoonfuls a product of BRISTOL-MYERS 


19 West 50 Street, New York 20, N. Y. 

















Pyribenzamine 


For control of allergic symptoms which 


may accompany a Common Cold... 


Pyribenzamine hydrochloride has been effectively and widely 
used in the control of allergic symptoms. Clinical tests have 
repeatedly shown that Pyribenzamine provides maximum allergic 
relief with minimal side effects. For relief of the allergic symptoms 
which may be associated with the common cold, Pyribenzamine 


is available in the following forms: 


1. Pyribenzamine-Ephedrine for systemic treatment 
Each tablet contains 25 mg. of Pyribenzamine hydrochloride and 12 mg. of 


ephedrine sulfate. This combination synergistically promotes decongestion of the 


entire respiratory tract including the nasopharyngeal mucosa. 


2. Pyribenzamine Nebulizer to control nasal symptoms 


Immediate relief with no systemic side effects. Pocket-size nebulizer distributes 
a mist of minute droplets of Pyribenzamine hydrochloride Nasal Solution 0.5% 


throughout the nasal passages. 


3. Pyribenzamine Expectorant to control cough 


Each teaspoonful contains 30 mg. of Pyribenzamine citrate, 10 mg. of ephedrine 
sulfate and 80 mg. of ammonium chloride. Highly effective for relief of cough. 
Blocks congestive and spasmogenic effects of histamine, shrinks respiratory 


mucosa and liquefies bronchial secretions. 


More prescriptions have been written for Pyribenzamine than for all other antihistaminics. 


s ‘ 
Cl ha PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 


PYRIBENZAMINE (brand of tripelennamine) Trade Mark Reg. U. S. Pat. Off. 2/1608m 











